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Introduction

This student workbook contains a set of exercises that clarify in a practical way the concepts explained in the “Building Information Modeling with Autodesk Revit
Building Lecture Notes” by Simon Greenwold.

The exercises cover the basic principles of the Autodesk® Revit® Building technology and the building information modeling (BIM) approach. For more training
information, see the official Autodesk Revit Building training manuals and the tutorials available from the help menu. This workbook explains the different
functionalities through various exercises, but the emphasis is on the workflow rather than on the tools themselves.

The difficulty of the exercises increases as you proceed through the units, so it is recommended that you do them in sequence. Most units are independent and
can be done starting with the provided file, named Unit () — Start. Files with the completed exercises are included in the data set folder and can be used to check
your work.

The workbook is structured in a three-column format (see image below):
- The first column contains an explanation of all steps necessary to complete an exercise.
- The middle column contains the images that clarify visually the tasks to accomplish.
- The third column contains notes on the features and tools that are being used and a few helpful tips.

Practical Instructions to complete the Images Notes on the features and on the software in general
exercises

Add a Floor slab on the newly created Level

10. Open Floor Plan Level 2. Views hawve many different properies that filter the

information of the underlying data model and define

11. RMC on the Floor plan Lewel 2 in the Project how it will be displayed.
Browser and open the Properties window. 1
Change the Detaill Lewel from Coarse to
Medium.
2

12. Change the Underlay field to None
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We have prepared the following data for you:

- Workbook (this document)
- Workbook data sets (placed in a folder, that contains all necessary files, families, and the template prepared for your use)

Before starting the exercises, change the following settings to simplify use of this workbook and provide faster access to the data sets:

1. Copy the provided Workbook Data  [HH2E x
Sets folder onto your desktop. Gerero | Graphis| Fle Losaers | Speling | Fendering
2. Open Autodesk Revit Building. Defaul femplate fe
Data\Autodesk\Pevit Bulding Smperial Templateshdefaul e
. Default path for wser files:
3. From the Settings menu, choose CDacuments and Setings David Wy Documerts
Optlons Diefault path for family template files:
C:\Documents and Settings'All Users\Application Datavhutodes
4. Click the File Locations tab. Lraies b AR
Library Name | Library Path [~
Imperial Detail Library C:\Documents and SettingsiAl UserstApplication Dat
Metric Detail Library C:\Documents and SettingsiAll Usersiapplication Dat
Training Files Ci\Dacuments and SettingshAll UsersiApplication Dat
Mew Library 1 c rkbook
Imperial Library(1) C\Documents and SettingsiAll Usersiapplication Dat
Mekric Library(11 Ci\Documents and SettingsiAll UisersyApplication Dat
Training Files(1) Ci\Dacuments and SettingsiAll Usersiapplication Dat
v

5. Click the Add Library button.
6. Rename the newly created New Library
1 to Workbook Data Sets. Click in the || |workbaok datassts
blank Library Path field next to it, and
then click the Flash icon at the far right
ki

)

of the row.
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7. Browse to the path where you saved the [ Browse for Folder
data sets and click OK.
8. Click the Workbook Data Sets field, and

Select Library Path

. . | T- . = [ Desktop

using the upper flash sign move it ) My Documents
1 ¢ My Computer

up to the first row. ‘i s

2| Recycle Bin
(&) Altiris Recovery Agent
{3 temporary
) Workbook Datasets

Libraries
Library Mame | Library Path
Workbook Dataset fC:hRevit Workbook,
ok J[ caned | Irnperial Detail Library  C\Documents and Settings\Al UserstApplication Dat
Bk ieie Tk =il 1k ot irmmmbm e Cmbbimmeb &1L Lmmwemh & e lis mbimm Dymk

You have just created a shortcut to the - e
A [ Lok in: | [ Workbook Dats ¥ Qi m- (& webloway |
Workbook data folder so that each time you “ﬁ - A Freen :
go to the File menu to Open or Save, you &
see the folder in the browse window on the cumer ! + [H <. =
left so you can access it quickly. =) : N
. Unit 1 - Complete, rvt Unit 1 - Skark,rvt Unit 2 - Camplete. rvt
Unit 2 - Stark.rvt Unit 3 - Complete.rvt Unit 3 - Stark.ret
P L i, _v_: Open'wWarksets:
Filg name: | v| Last \-u’-\.:ewed > \
; Fies of type: | &ll Supported Files [~1v1;" fa:" te] v Open | [ Cancel |

Note: Exercises for some lecture note units are not available here, and in some cases they have been grouped into a single exercise. The reason lies in the
workflow approach that does not meet specific feature training requirements. For more information, see the Autodesk Official Training Courseware and the help

file.
We hope you enjoy learning the principles of Autodesk Revit Building and the BIM approach.

Have fun!



Unit 1
Theory: CAD Versus BIM

Autodesk Revit Building: Introduction, Interface, and Sketching

Exercise 1
In this first unit you start a new project using a template.

Templates are prepared drawing files that contain data according to office or project standards, helping to ensure that all team members working on the same
project are using the same objects and standards. You can create these templates on your own, according to your office or project requirements.

Create a New Project Using the Provided Template

1. From the File menu, choose New>Project.

2. Click the Browse button, and then click the New Project
Revit Workbook library shortcut icon.

Template file

) Mone

(=) | C:\Documenks and Settings Al users\Applicatic

Create new
(%) Project () Project template

0K l [ Cancel l [ Help
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3. Select the Workbook Metric Template.rte e % A new project file is created.
template. APae B T S AP 5 Demcish | "R kn 4%k fr Tin 00 PP "
(| Bron Each of these templates has unique families,
T e o : views, and possibly sheets already loaded for you
I T ' to work with.
fvin Coog
B Compenen: Lol 1
i reoom Level2
@ ook » = Elevationt [Buldng
1 s 0 Yo
M , R The path to the default template used for all
grre || | B somantuns projects is set on the Settings menu: Options>File
LR b -Hor Locations>Default Template file. This determines
o A which template is used when you click the New
= | - Project icon on the toolbar.
Add Walls
4. On the Basics Design Bar on the left of your . After you select the Wall tool, the Options Bar
screen, click the Wall tool and draw four walls. displays the different options for drawing the wall
Accept all the default values. The rectangle segments.
should be about 12 x 10 m. [7 ||~ ofiset[00 | []Radis
| ALine B
- . T Rectangle
- {}Polygon
- (" Arc from center and end points
{~ Tangent arc
#"Fillet arc
5. Without exiting the Wall command, change the Select the rectangular shape to draw the external
wall type on the Options Bar to Interior walls, and then switch to the linear tool to draw the
Blockwork 100 and draw two interior walls, as interior walls.
shown in the image.
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Add Doors and Windows

6. On the Basics Design Bar, click Door and
place two doors M_Single Flush 0864 x 2134
mm, as shown in the image.

7. With the Door tool still active, click the Load
button on the Options Bar.

8. Browse to the Doors folder, select the
M_Double Flush door type, and click Open.

9. Change the door type on the Options Bar to
Double-Flush: and position a door on the left
wall, as shown in the image

10. Press the Esc key twice to exit the command.

Student Workbook

v | | [Create in place.‘.] [Loadu.]

vl - Proiact |

Views (alll

A
~l

Autodesk

As you add these two doors, press the spacebar
before you select a point to flip the swing before the
door is placed.

Many other door types are installed with the
software but not available in the general template
you started with. When you load from library, you
are bringing in a family of doors and all its types.
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11. To change the swing direction, select the
single flush door on the bottom vertical wall
and click the vertical arrows that appear next
to it.

12. On the Basics Design Bar, click Windows and
select: M_Fixed 0915 x 1220mm and position
some windows on the exterior walls.

13. Right-click and choose Cancel twice to exit the
command.

Add a Floor

14. On the Basics Design Bar, click Floor.

Student Workbook

Eiasics
I% Modify
i@ wal
@ Dioor
FH ‘Window
% Component
[Ed room
@ Roof »
F Floor

Q0 crid
" Floor

View

Autodesk

The horizontal arrows mirror the door along the wall
it is positioned on. Both vertical and horizontal
arrow symbols appear in doors, windows, furniture
components, and in all families that can be
mirrored or reversed without changing their
geometry or function.

Windows and doors are tagged automatically if Tag
on Placement is selected on the Options Bar. To
avoid automatic tagging, clear the option.

The tags that appear when placing the components
are set on the Settings menu: Annotations>Loaded
Tags.

To end a command in Revit Building, you can
either press Esc two times, or right-click and
choose Cancel two times.

Alternatively, you can select the next tool you want
to use. Select the modify tool from the top of the
Design Bar. Type MD on the keyboard to end most
commands and return to the basic cursor state.

Sketch mode is activated when you are designing
specific sketch-based components or geometry.
The available options vary depending on the
component you are designing.

10
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15. You are now in sketch mode, and the Design
Bar has changed. The default method for
creating floors is by selecting existing walls
(Pick Walls).

16. Highlight (place the cursor over it without
clicking) one of the exterior walls and press the
Tab key to highlight all four walls. Click with
the left mouse button to select the highlighted
walls as the floor boundary. Make sure you
click the interior side of the walls.

17. Click Finish Sketch on the Design Bar to
accept the floor sketch.

Student Workbook

Sketch
[,\.:f Flodify

4= Dirnension

IL Lines

7 Ref Plane

[ Pick walls [

v Slope Arrow

Jef et Work Plane
% Flaor Propettie:

#|@ Finish Skﬂtchl

& Cuit Sketch

Autodesk

You can re-enter sketch mode any time after
designing the component by selecting the
component and clicking the Edit button on the
Options Bar.

You can draw the desired shape of your object
(floor in this case) using the Lines tool, but often it
is much faster and easier to accept the default
proposed mode. The Pick Walls function
automatically recognizes the boundary of the
connected walls and generates a closed loop of
lines that represents the shape of the floor.

When you use Pick Walls to define your sketch,
Revit Building snaps either to the exterior/interior
faces of the wall or to its structural core layer, as
set on the Options Bar.

This method is used frequently in Autodesk Revit
Building. By holding your cursor over the object,
pressing the Tab key, and then clicking, you can
select connected chains of walls or lines.

This screen capture is not from the project but
illustrates the nature of the highlights on the
screen.

The side of the wall your cursor is on when you
select a wall determines which side of the wall the
sketch line is placed on.

11
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18. Open a 3D view by clicking the 3D view icon
on the toolbar.

@

19. Press the keys SD (in sequence) to activate a
shaded view or right-click the view and
choose View Properties. In the Properties
dialog box, change the Model Graphics Style
to Shading w/Edges:

Student Workbook

[Moct Graphics Sty  Shading w Edges

Autodesk

You can customize keyboard shortcuts by editing
the keyboardshortcuts.txt file in the program folder.

You can rotate the model by
- Pressing the Shift key and the middle
button of the mouse at the same time, or
- Clicking the icon on the view toolbar

To select spin mode, open the View dialog
box and click Spin:
Dynamic Yiew

Drag mouze to change view vigdodicated mood- !

\. Scroll J Eégt:-rll'l]'n

YWheel zooms, ‘without dialog

E warine |

You can also change to Shading with Edges by
using the View toolbar at the lower left of the
drawing window.

& Wireframe

3 Hidden Line

*® shading

@ shading with Edges

tiio0 B/® 0 B o< 3

12
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Modify the Position of the Components

20. From the Project Browser, open Floor Plans
Level 1 again by double-clicking Floor
Plans>Level 1. Select the left exterior wall. A
temporary dimension appears. Click the
dimension text, and type 6000 to change the
room width to 6 meters.

21. Repeat with the right exterior wall to change
the width of the two rooms to 6 meters.

22. Add walls and doors to create a few more
rooms, always using the image as a guideline.

23. Select the double entrance door and change
its position by changing the value of the lower
temporary dimension: Type 2000 in the
dimension text.

[5000.0

=
I

Student Workbook

Autodesk

The units in Autodesk Revit Building are real-world
units: you can set them to metric or imperial. You
can access the dialog box for setting units by
choosing Units from the Settings menu. You can
also work in millimeters, centimeters, or meters, set
in the same menu.

Notice that you have just defined a new position of
the wall, but all other components adjusted
accordingly.

By right-clicking a component, you can use the
Place function, which activates insertion mode for
the desired component. This command
automatically inserts an object of the same type as
the one selected.

Temporary dimensions appear whenever you
select a component. Edit these dimensions on the
fly by clicking the text and typing the desired value.

Transform these dimensions into permanent

dimensions by clicking the icon that appears below
the dimension line.

13
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Add Ceilings

24. In the Project Browser, double-click Ceiling
Plans>Level 1.

25. On the Modeling Design Bar, click Ceiling.
On the Options Bar, click Compound Ceiling:
600 x 600mm grid. Click once inside each of
the rooms to automatically generate the
ceilings.

Add a Roof

26. From the Project Browser, open Floor
Plans>Level 2. On the Modeling Design Bar,
click Roof>By Footprint.

27. You are in sketch mode. The default sketch
mode is Pick Walls. On the Options Bar type
500 in the Overhang box, and make sure that
Defines Slope is selected.

Student Workbook

Sketch
['\\h Modify

= i i
1= Dimension

I'\‘1 Lines

7 Ref Plane

l F Pick: Walls

o=

& Slope Arrow

S5 set work Plane
% Roof Properties

#|@ Finish Roof

@ Quit Sketch

l Defines slope I| IDverhang: 500.0 I;| Extend to wall core
e |

Autodesk

Ceilings are also sketch based. The Autogenerate
tool is helpful, but if you need to change the shape,
you must select the ceiling and select Edit on the
Options Bar.

Hold and Tab Key
Sometimes selecting objects that are co-linear with
other objects can be difficult. Hold your cursor over
the edge of a ceiling (which is also the same
location as a wall). Press the Tab key a couple of
times to cycle through the objects that are at the
cursor location. Watch the status bar at the lower-
left corner of the screen.

Massing
e

Ceilings : Basic Ceiling : Generic

Roofs can be created by footprint or by extrusion.
This exercise walks you through creating a roof by
extrusion.

If the Pick Walls option is selected, the roof
boundary follows the wall's position, and any
further changes to the wall Ilocation are
automatically propagated on the roof shape.

Pick Walls is equivalent to assigning a constraint to
maintain design intent or structural sense.

14
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28. Highlight any exterior wall and press Tab to Tab selecting is a convenient way to select chains
highlight all four. Click to create the roof i) of components with a one-click operation. It is
footprint. When clicking, make sure your cursor widely used in sketch mode.
is positioned on the exterior side of the walls or
the overhang will be on the wrong side.

29. On the Design Bar, click Finish Roof. A dialog
box asks if you want to attach the highlighted
walls to the roof. Click Yes.

Revit By clicking Yes, you are attaching the walls to the
roof and thus defining an explicit relationship: if the
:.:/ Would you like to attach the highlighted walls to the roof? roof changes height, the attached walls follow
accordingly.
[ Yes l ’ MNo

15
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30. Open the 3D view by clicking the 3D Icon to

see the roof.

31. Go back to Floor Plan Level 2.

32. Select the roof. On the Options Bar, click

Edit.

33. Open Floor Plan Level 2. Select the left and
right roof footprint lines. On the Options Bar,

clear Defines Slope.

34. Select the top magenta line. Text displaying an
angle value appears. Click the blue text and
change the value to 12. Repeat for the bottom

line. Click Finish Roof.

Lo rEne EE |7 | A 40 8T R B[N YRy Lemoih

| Basic Foof : Generic - 400mm

Student Workbook

[¥] Press + Drag |
T

= AIgh =S opiln

.

ag Overhang: | 500.0 ]D Defines Slope ::I Exter
pd
Z
e
= IT-
= kil

Autodesk

The 3D view category is automatically created once
a 3D view is opened. You can customize view
grouping so the Project Browser can display the
view groups in many different ways.

Autodesk Revit Building manages the slopes by
automatically adjusting most geometrical data. If
the eaves are not correct, use the Align Eaves tool
to correct the problem.

To select more than a single item, hold down the
Ctrl key as you select the objects.

Hold down the Shift key to remove objects from an
existing selection set.

Sketch lines are displayed in magenta, which you
can change to any other color: Settings>Line
Styles>Lines(Sketch).

Change the value of the roof slope by selecting the

slope defining line and opening its Properties dialog
box, where you find the angle parameter.

16
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Add a Camera (Perspective View)

35. Open Floor Plan: Site. Go to View Design
Bar and select the Camera tool.

36. Select a point at the lower left to place the
camera (see image). Select a point at the
upper right to establish the direction the
camera is pointing.

37. Once you have placed a camera, a 3D view
displays the building (press SD to shade the
view).

Student Workbook

P

Autodesk

The camera creates a perspective view that is
automatically placed under the 3D group in the
Project Browser.

An easy way to reposition your camera directly in
perspective view is by opening the Dynamically
Modify View dialog box and applying the different
options available for navigating in the 3D
workspace.

Note that you can change or modify elements
directly in 3D perspective views only by selecting
the component and opening its Properties dialog
box.

Once the camera view is generated, the camera
itself is no longer displayed in plan views or
sections/elevations. To display it, right-click the 3D
perspective view in the Project Browser and
choose Show Camera from the context-sensitive
menu.

17



Unit 2

Theory: Objects

Autodesk Revit Building: Walls, Floors, and Ceilings

In this unit you cover wall, floor, and roof basics.

Add a New Level

1. Open Elevation East.

2. Gotothe Basics Design Bar and select Level.

3. Draw a level above Level 2 by drawing a
horizontal line from left to right.

4. Click the elevation text of the level mark, and
type 8m.

8m|

3o

Autodesk Revit Building allows editing and creation
of most components in all available views.

Levels are managed as any other entity.

Note how Autodesk Revit Building helps you snap
to the beginning and end of the other level lines.

Some annotations allow direct editing of their
properties (in this case: level height).

Revit Building automatically recognizes the different
units used for editing if the unit suffix is added after
the value.
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Modify the Roof Position

5. Select the roof. Right-click and choose

Properties.

6. Change the Roof Base Level to Level 3.

Change Wall Type
7. Open the 3D view.

Student Workbook

Cancel

Select Previous Ctrl+LeftArrow

Q= ——

Delete
Create Similar
Select All Instances

Element Properties E|

Family: | System Family: B asic Roof A |

Tupe: | Generic - 400rmm v | ’ Edit / New... ]
Type Parameters: Contral all elements of this type
| Parameker | Yalue | ”~

Construction

Coarse Scale Fill Pattern

Instance Parameters - Control selected or to-be-created instance

Paramneker Yalue ~

Base Level Lewvel 3

8. Select the four exterior walls at once (hold your cursor over one wall and press the Tab key). On the
Options Bar, change the wall type to Exterior — Brick on Mtl. Stud.

Autodesk

Levels are managed as any other entity.

Levels are a data element in Revit Building. Although
they look like a standard annotation, they are the basis
for vertical control for most components in the building
model.

Change component constraints at any time during
the design process.

The template contains many different wall types:
walls, roofs, floors, ceilings, stairs, and railings are
system families and cannot be loaded from an
external file except by using the Transfer Project
Standards command on the File menu.

Note that you must have at least two projects open in
the same session for the tool to be available.

19
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9. Zoom in the 3D view to see the different finishes and material of the wall type.

Add a Floor Slab on Level 2

10. Open Floor Plan Level 2.

11. Right-click the Floor plan Level 2 in the
Project Browser and choose Properties. In the
Properties dialog box, change the Detail Level
from Coarse to Medium.

12. Change the Underlay field to None.

13. On the Basics Design Bar, select Floor. You
are in sketch mode. Hold your cursor over one
exterior wall, and press Tab. Click to select the
four exterior walls.

14. On the Design Bar, click Finish Sketch.

15. Click Yes when the dialog box appears:

Instance Parameters - Control selected o to-be-created instance

| Parameter

‘ Value | ”~

Wi Scale

Scale Walue 1
Display Model

Detail Level

Visibility

Model Graphics Style
Advanced Madel Graphics
Linderlay

Underlay Orientation
Crientation

‘Wall Join Display
Discipline

1100

Marmal
Edit
Hiddzn Line 3
Hane ]
Lo
Project Morth

Architectural

Level 2

Autodesk

Views have many different properties that filter the
information of the underlying data model and define
how it is displayed.

When clicking the wall-defining line for the floor
slab, make sure that

- The option Extend to Core is flagged on the
Options Bar.

- The green lines that appear while
highlighting the walls are in the middle of
the wall (or slightly off center). This is the
exterior face of the core of the wall
Alternatively, if the cursor is inside the
building, to the line between the gypsum
finish and the stud.
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' X

L\ ?) The fioor froof overlaps the highlighted wall(s). Would you like to join geometry and cut the overlapping volume out of the wall(s)? |

Revit %

Lves JI M |

Constrain Walls to a Different Height

16. Open the 3D view. Select the two visible exterior walls and the roof, and then click the Hide/Isolate icon
on the View toolbar.

Reset Temporary

Isolate Category
Hide Category
Isolate Object
Hide Object

B® 0 ma5<

1100

17. Select one interior wall. Right-click and choose Select All Instances. On the Options Bar, click Attach. Click

the floor located on Level 2. You might get a warning dialog box. Ignore it.

Autodesk

This option correctly cleans up the intersections
among walls and the floor.

Hide/lsolate is a view-specific tool that is useful
when working in a 3D view displaying a lot of data.

When the tool is active and a component is hidden

or isolated, the icon on the View toolbar changes
color to indicate that the view contains hidden data.
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An explicit relationship between the interior walls
and the slab above is established.

18. Click the Hide/lsolate icon, and on the View
toolbar click Reset Temporary Hide/lsolate.
Close the dialog box.

Reset Temporary Hide/Isolate
Isolate Category
Hide Category

Isolate Object
Hide Object

£

1:100 &% (0 =

19. Rotate the 3D view, as shown in image.

20. Select the front wall (containing the double door). On the Options Bar, click Detach, and then select the
roof.
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21. Right-click the wall and choose Properties.

22. Change the Top constraint value from
Unconnected to Up to Level: Level 2 and the
Top offset field to 800.

Add a Curtain Wall and Modify Its Properties

23. Open Floor Plan Level 2. On the Basics
Design Bar, click Wall and change the wall
type on the Options Bar to Curtain Wall:
Exterior Glazing. Before you start drawing,
set the height to Level 3 on the Options Bar.

24. Draw a vertical wall, as shown in the image.

Student Workbook

Instance Parameters - Control selected or to-be-created instance

| Parameter

| Yalue | ~

Location Line

Base Constraink

Base Offset

Base is Attached

Base Extension Distance
Top Constraint
Unconnected Height
Top Offset

Top is Attached

Top Extension Distance
Roam Bounding
Related ta Mass

wall Centerline
Lewvel 1
0.0

[

Up to level: Level 2
; IR
500.0 =

]

Structural Usage Mon-bearing K.

Autodesk

You can remove explicit relationships at any time.

Curtain walls are considered as wall families. Most
of the Instance parameters are the same as for the
basic wall families, but the Type parameters are
completely different.
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25. Open the 3D view.

26. From the Project Browser, click
Families>Walls>Curtain Wall and right-click
Exterior Glazing. Choose Properties.

27. Change the pattern to the spacing as shown.
Click OK to close the dialog box and see the
changes in the model.

28. Select the curtain wall, and on the Options Bar
click Attach, and then select the roof.

Add a Section

Student Workbook

e+

= wialls
Basic Wall
(= Curtain W all
Curkain ' all

Extenior Glazing
Starefront
Stacked Wal
Windows

Duplicate

Delete
Copy to Clipboard

J-iall Groups Rename

Select All Instances
Create Instance

Match
3

¥Yertical Grid Pattern %
Layout Fixed Diskance
Spacing 2000.0
Adjust For Mullion Size
Horizontal Grid Pattern %
Layouk Fixed Distance
Spacing 1000.0
adijust For Mullion Size F
¥ertical Mullions =

ToLoion T o LY

Autodesk

There are many different ways to access a family’'s
Properties dialog box.

The pattern layout properties refer to the curtain
gridlines.

The available options allow for flexible editing.
This Curtain wall type contains only the grid
divisions. Mullions must be placed after positioning

the curtain wall.

To add mullions, on the Modeling Design Bar, click
Mullion and click any curtain grid.
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29. Open Level 1, and on the Design Bar click
Section.

30. On the Options Bar, Set Type to Section :
Building Section.

31. Draw a building section, as shown in image.

32. Open the section by double-clicking the
Building Section view that was automatically
created in the Project Browser.

33. Select the floor slabs on Level 1 and Level 2
(use the Ctrl key) and on the Options Bar
change the type to Generic 300mm.

Student Workbook

Section : Building Section Scale: | 1:50

tail Yiews : Detail
chion ; Building 5echion
o ¢ W all Section

]

°
> .
5 = = o]
| \H[r
@t
@ @
— 1
'J—, 4
(T /

Modify the Curtain Wall Division, and Change a Curtain Panel into a Door Panel

Autodesk

Like a level, creating a building section also creates
a view that represents the section.

Reverse section views by clicking the arrow
symbols that appear next to the section head.

Note: Place the section mark to the left of where
you placed the curtain wall.

Section heads and tails can be turned on or off
and toggled among the available loaded ones by
clicking the circular arrow symbols next to the
section head and tail.

Another way to switch to the section view is by
double-clicking the section marker in plan view.
This method works only if the section mark is
deselected, showing a blue section bubble.
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34. Select the first gridline from the bottom of the
curtain wall, and on the Options Bar click Add
or Remove Segments. Click the middle
segment to remove it.

35. Using the Tab key, select the new curtain
panel that is twice as big as the other ones
(position the cursor next to the side of the
panel and press Tab until it is highlighted).
Open the Properties dialog box by clicking the

icon on the Options Bar.
[ |Lﬁ‘_]

36. Click Load and navigate to Metric
Library>Doors>M_Curtain Wall Dbl
Glass.rfa.

| Systermn Panel ; Glazed

37. Click OK to accept and close the Properties
dialog box. Open the 3D view to see the
change.

38. From the Window menu, choose Close Hidden
Windows.

Copy Components from One Level to the Other

Student Workbook

Element Properties

Fanily: | Syztern Panel

Load... |

Type: | Glazed

|
Edit / Mew...

Type Parameters: Contral all elements of this type

| Parameter |

Yalue

|~

Autodesk

Load family components as needed during the
design process.

As you work with the different views, they remain
open until you close them. Close Hidden Windows
enables you to free computer memory by closing
those windows that you are not using.
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39. Open Floor Plan Level 1.

40. From the Window menu, choose Tile.

41. In plan view, draw a selection window around
the building. Use the Filter Selection button to
filter only the windows in the selection set.

42. Press the Shift key and remove the windows on
the left side (on the vertical wall and the first
ones from the left on the horizontal walls) from
the selection set.
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AP Y A Demokth | RAln Sk frTim T0ke F LR @B EpE:
[:l [ Preas + Dung [3
= Unit 2 - Complete.rvt - 30 Yiew: [30) =15 W

rol

gF e

cooErgy

&
prip0 D) B > 1:50 O2 0 WMo >

L

<

wites, CTRL adds, SHIFT urmsedects. - MM
Filter 3]

{_|Dor Tags Check Al -
[CDoars
[CIFloars Check None
Cviews ]
[Qwalls
[windaw Tags
windows

Remove these
windows from
selection

Autodesk

Tiling windows allows you to work in more than one
view at a time.

This tool is particularly useful for selecting objects
that may not be available to select from any one
view.

Any windows that you have minimized at the time do
not tile.

The default selection with the cursor movement is as

follows:

e Left to right: Include only those objects entirely
within selection box.

e Right to left: Include any element that lies within
or is crossed by the bounds of the selection box.

When selecting individual components:

e Ctrl+click adds to the selection set.
e Shift+click removes from selection set.
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43. From the Edit menu, choose Copy to s m— e Paste Aligned can be used on multiple levels at the
Clipboard. Then from the Edit menu, choose g same time by pressing Ctrl and clicking the level
Paste Aligned>Select Levels by E names in the dialog box.

Name>Level 2. = ®

Modify a Wall Profile

44. Open Floor Plan: Site.

45. On the Basics Design Bar, click Wall and, from
the Options Bar, select wall type:
Generic200mm
Height: Unconnected — 1500.

46. Draw four walls using the rectangle template o Change wall height as well as any other wall
from the Options Bar to create the wall around ' property after it has been positioned by opening the
the building, as shown in image. Wall Properties dialog box.

53

41469

47. Open the 3D view.
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48. Select the north wall, and click Edit Profile on ‘Dirag [Edit Profie] Top/Base: [Attach] [Detach]
the Options Bar. You are in sketch mode.

49. Select the top line of the wall and erase it.
Create a new top profile for the wall using
lines. Rotate the model for better visibility;
use image as a guideline.

Click Finish Sketch when done.

When editing the wall profile, you are in sketch
mode, and some specific rules are applied:
- All wall constraints are removed while
sketching.
- The line that is constrained (usually the
bottom and top lines) displays a lock if you
select it.

50. Repeat the process with the south wall. You can create rectangular openings in curved
walls but not edit the profile. To achieve a different

profile you must cut the wall with an in-place family.
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Unit 3

Theory: Families and Nested Families

Autodesk Revit Building: Editing Types

In this lesson you work with families and types. You create a new wall type and window type from existing types in the project.

For the wall, you create a type with a sweep for a base and a reveal (cut-out) at the top. You also split the brick, adding a new component to the wall base. Wall
types are system families. They do not exist outside the project environment.

Window families can be defined outside the project as RFA files or family files. For the window, you duplicate an existing window type to create a new size
window.

Nested families and the Family Editor are explained in Units 10 and 11. This unit explains how to duplicate, edit, and manage a system family such
as awall.

Duplicate a Wall Type

1. Open file Unit 3 — Complete. Open to the 3D
view and orient the view as shown.
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2. Right-click one of the exterior walls, and
choose Properties.

3. Click the Edit/New button.

4. Click Duplicate and enter Exterior-Brick on Mtl.
Stud with Base as the new name for the wall

type.

Student Workbook

Element Properties

Eamily: | Spstemn Family: Bagic wall

Tupe: | Exterior - Brick on bt Stud L |

Type Parameters: Contral all elements of this tepe

| E— [

Type Properties

Eamily: | System Family: Bazic Wwal

Tupe: |EHteri0r - Brick on Mt Stud

Hename...

Type Parameters:

| Parameter | Yalue |

Structure Edit

‘Wrapping at Inserts Do nat wrap

Autodesk

To access a component Properties dialog box,

select the component and do one of the

following:

e Right-click the component, and choose
Properties

e Select the component, and click the
Properties icon on the Options Bar

Sketch-based families have a Properties button
on the Design Bar while in sketch mode.

Name: |E:-cteri0r - Brick. on M. Stud with Base |

I Ok l ’ Cancel ]

It is a good idea to always duplicate an
existing type instead of editing it directly,
which would change the standard Autodesk
Revit Building library. You can easily purge
excess types later.
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5. Click the Structure Edit button. Type Properties x The Preview pane displays the components in
Famiy: | Syctem Famly. Bascwal ol = the views selectable from the drop-down
6. Click the Preview button in the bottom left of Tbe[Ewoior Bk on i SudwihBers | [ Doplednn ] menu below the preview.

the dialog box.

Tyvpe Parameters:

[ Parameter [ value |

Structure Edit
\Wrapping at Inserts Do ot wrap l}g
Wrapping at Ends =

Width

Wall Function Exteriar

Graphics S
Coarse Scale Fill Pattern

Coarse Scale Fill Calor 1L
Identity Data S
Model

ManuFackurer

Type Comments

LRL

Description

Assembly Description

Assembly Code

Type Mark,

Fire: Rating

Cost

Il <« Preview ] I [ ok H Cancel Apply

7. Click the Edit button under the Structure field. 1y LT &

A Eomdy Sypsirem Faray Bl Wal -
T Edence - Binck on ML Shud With Base | Dugk ste.
Bename
Type Psamstens

Paramater | Vae |

Load and Add a Wall Sweep

Rructurs

[wraggng o traerts e not
wragge & Lnds Hone
fwackh

wal Function Exterior

Cinrse Seile Pl Pattem
| Cexarsn Seim Pl Colr -k I

| Moded
[Poarnf acturer

Type Comments
(L

Dasariptaon

| Assemidy Cescription
| Assembly Code

Type Mark

[Fare Rt
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8. Default view is plan structure. In the drop-down Lpat Every wall component has the following
menu located on the left pane, select Section. Cost properties: layer, function, material, and
v thickness. Wall components can “wrap”
3 4 around the wall end or at inserts.
@ Wiew: | Floor Plan: Modify by Prcki The layer determines how wall components
| [Floar Plan: Modify twpe attibutes L clean up with each other.

The material determines what hatch is shown
when the wall is cut in section or plan or viewed
in elevation along with the shading and
rendering textures. Materials also affect how
walls clean up.

Note that the lower part of the structure window
becomes active only if you switch the preview to
Section.

Note that the lower part of the structure
window becomes active only if you switch the
preview to Section.

9. Click the Sweeps button in the right pane. The el 1 Bl Wall Sweeps
Wall Sweeps dialog box opens. Da nat wrap 2 |Mone )
Wiall Sweeps
M odify Wertical Structure [Sechon Preview anly) Profils | ] | o
[ Modify ] [ terge Regionz l [ Sweeps ]
[ ssionlayers | [ SoitRegon | Reveals ! Sweeps and reveals are profile-based. The
: sweep and reveal dialog boxes allow for
L Beviens> | ok J[ cemcel J[  Hep | direct profile loading.
10. In the Wall Sweeps dialog box, click the Load 23 Metric Library
Profile button. = s

11. Browse to the Metric Library>Profiles.
12. Click M_Wall Sweep Brick Soldier Course.rfa.
13. Click Open.
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14.

15.

16.

17.

18.
19.
20.

In the Wall Sweeps dialog box click the Add
button.

Add one sweep:

Wall Sweep - Brick Soldier Course 1 Brick
Material = Brick Soldier Course

The other values should default to the values
shown.

Use the drop-down dialog box to set the profile
to the Soldier Course : 1 Brick.

Click the Material line.

Click Browse icon.

In the material selection page, double-click
Masonry Brick Soldier Course.

Student Workbook
Look in: | £ RIS v ot mE
arne Size  Tvpe L
M_Cornice—Precast.rFa 85 KB Autodesk Rew
M_Parapet Cap-Precast.tfa 84 KB Autodesk Revy
M _reveal-Brick Course.rfa 82 KB Autodesk Rew
EM_sil-Precast.rfa &3 KB  Autodesk Rew
M_Wall Sweep-Brick Course.rfa 82 KB Autodesk Rew
M_Wall Sweep-Brick Soldier Course tfa 82KB Autodesk Revy
e M_Wall sweep-CMU Course tFa 82KE Autodesk Revy .
< | ol
LoadProfie | [ add || Duicate ][
’ oK ] ’ Cancel ]

Wall Sweeps
Wall Sweeps
Prifile | Makerial | Distance| Frol
1 [ wall Swee %] Masorwey - Bri 0.0 Base
efault
_Wall Sweep-Brick Soldier Course + 2 Bric
|_wiall Sweep-Brick Soldier Course @ 3 Bricks
I

Material

L
| oist

IMasonry - Brick Soldier Course

Larninate - 1vory, matte

Moo

Autodesk

b asomny - Brick
Duplicate
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21. Click OK to return to the Edit Assembly dialog
box.

Add a Reveal

22. Click the Reveals button.

23. Click the Add button.

24, Set the reveal profile to M_Reveal-Brick
Course : 1 Brick.

25. Set distance to 3200.

26. Set offset to 20.

Edit Assembly

o Fanile
Type:
Total thickness:

Layers

3500

Student Workbook

Basic wall
Esterior - Brick on M. Stud'with Base
Sample Height: | E035.0 |

EXTERIOR SIDE

]

Function
S Firish 1 [4]
Thermalfair Laye
Membrane Layer
Substrate [2]
Core Boundary

[6 [structure [1]
Core Boundary

™

[&_|Membrane Layer
[3_|Finish 2[s]

Default \ispping
Atlnseits:

Material

Masonry - Brick
Misc. Air Layers -
Alr Barrier - AirIn 0.0

0.0
76.0

wood - Sheathing 19.0
Layers Above Wr 0.0
Meta - StudLaye  152.0
Layers Below Wra 0.0
wapour [ Moisture 0,0
Finishes - Interior 13,0

INTERIOR SIDE

A Ends:

Thickness

=

raps |~

HEES]

Hm O

=]
g

E

g

[ natwp

| [None

Modify Vertical Structure (Section Freview orly)

e o [ Modwy | [ MeweResors | f Swieens |
< 3 [ asionLopms | [__sotRegon | [ Reveals ]
§§J View: | Section: Modify type v\ [ Preview »> ] [ OK ] [ Cancel ] [ Help ]
Modify Yertical Structure [Section Presview only)
[ Madify l [ Merge Regions ] ’ Sweeps ]
I Azzign Layers l [ Split B egion ]h Revedls h | I
[ Freview »» ] ’ oK ] ’ Cancel ] [ Help ]

Feveals
Profile Distance | From | Side | Offset |
|1 |M_Rewveal-Brick Course @ 1 Brick 3200.0 Base Exterior Z0.0
—

Autodesk

A reveal is like a sweep, but instead of adding to
the wall form, it subtracts from it. The process
and dialog boxes are the same.

The profile determines the shape.

The distance determines how high to place the
reveal on the wall.

The offset moves the reveal into or out of the
wall.
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27. Click OK to return to the Edit Assembly dialog
box.

28. Click OK two times to return to the drawing
window.

More on sweeps

Walls cannot have vertical sweeps set in the type,
but they can be added manually from Modeling
Design Bar>Host Sweep>Wall Reveal/Wall Sweep.
You can also use this tool to create a horizontal
instance of sweeps or reveals.

Split the Brick Layer

29. Return to the Edit Assembly dialog box for the
wall you have been working with.

30. Click the wall with the reveal and sweep. Right-
click and choose Properties. Click Edit>New.
Click the Structure Edit button.

Student Workbook

Autodesk

A Eami: System Family: Basic Wal v

Type:

[Exterion - Brick on MY, Stud'with Base |

&) The reveal has been applied to the wall. The
reveal displays as the profile shape until you
return to the drawing window.

Structure

Wrapping at Inserts
‘Wirapping at Ends
wickh

o wal Function

Do ek wrap
None

Exterior

Graphics %
Coarse Scale Fil Pattern

Coarse Scale Fil Color
Identity Data z
Model

Manufacturer

Type Comments

URL

Description

assembly Description

Assembly Code

Type Mark

Fire Rating

i Cost

~

< >

iewr | Sectiar: Modity type . v Fevews> | [ o]

Type Parametsrs
Parameter value

T

M Elack

]
L
ll' i} l'!l

T

Sweeps and reveals clean up correctly at angles and at
inserts unless the inserted family contains specific solid

elements in the family itself (that is, an exterior or interior

door frame) that may interfere with the sweep/reveal.

The sweep and reveal are applied to the wall.
The sweep adds a soldier course base. The
reveal removes a strip from the brick at
3200mm.

It is possible to grip-edit sweep at inserts and
corners to redefine them. It is also possible to
modify the sweep return around the corner.
Select any sweep and check the available
options on the Options Bar.

You can split the vertical components of a wall,
adding different materials.
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31. Click the Split Regions .button. _HoId your Modiy Vertical Structure [Section Preview aniy) Once the regions are divided, it is not
cursor over the masonry brick exterior layer on ’ — | [ ewree ] | — ] possible to edit the width of the component,
the preview, and click near the bottom of the = = as the system sets the default value to
wall to divide the brick structure into two parts. | fssionlapes | SoiitRegion ]I[ Reveals | “variable thickness” according to how it is

used within the wall type. That is, you could
assign the same layer material to two different
regions, laying on two different components,
each with a different width.
y You can split wall components into as many
4 regions as you want, but creating complex
[Laver 1: Masonry - Brick] walls should be done only when the design
o idea and the construction method are clear.
= Dt Otherwise, editing the regions can become
§ A[t)lon: difficult when there are many of them.
odif
v [
S
32. Click the Modify button, and click the line Mgy Vel SUualua 5 =cton Freview orl)
dividing the two brick regions. [ Wodiy ]l Merge Fiegions | [:
I Azzign Layers l [ Split Region ] [:
[ Preview »» ] I kK H Cancel ]
& |Structure [1]
Core Boundar
& |Membrane Layve
9 |Finish 2 [5]
|
N L
Border between Laver 1 and Layer 1. i
At Inzerts:
= Do not wrap
fiv)
-
I odify Wertical Struc
§ 2 M odify
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33. With the edge selected, use the temporary
dimension that appears to move the line to 900
mm above the bottom of the wall. Click the text
of the temporary dimension, and type 900.

00|
<
Add a New Wall Component
34. Click Layer 1. Click the Insert button to create
a new layer. Layers

Function

Thermalldir Lawve Misc, &
Membrane Layver Air Bart

-~ 1 4 4 ran

L (Lo s euF e
%'Membrane Laver ‘apour | M
1

0 |Finish 2 [5] Finishes - Ir
IMTEI
[ Irzert ] [ Delete
Default ‘wiapping
At Inserts
35. Change component settings: Layers
9 P 9 i EXTERIOR SIDE \
; - Functi i Thi Wri &
a. Function: Finish 2 [5] Function | _ = Maketia e | [ hickness| .
- .. . 1 _|Finish 2 [S Finishes - Exterior - Render - Tan, Text ¥ 0.0
b. Material: Finishes - Exterior - 2 JFRERTT3]  Masonry - Brick Ve
Render - Tan’ Textured o BT wmll ALY ciiias Al e oo - =

c. Thickness: Do not change
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36. Make sure the layer

row with the new

component is selected. Click the Assign Layer

button.

37. Click the lower part of the exterior brick
component in the Preview pane to assign the

new wall component to it.

Student Workbook

Layers
EXTERIOR SIDE

Material

Function

5 Finishes - E
Finish 1 [4]  Masonry - Brick

2

13 |Thermalfdir —Misc, Air Layers - Air Space

4 |Mermbrane Air Barrier - Air Infilkration Barriet

5 |substrate[ wood - Sheathing - plywood

|6 _|Core Bounda Layers Above Wrap

17 |Structure [ Metal - Stud Layer

|3 _|Core Bounda Layers Below Wrap

19 |Mernbrane Yapour | Moisture Barrigrs - Yapo
<

INTERIOR SIDE
Ihsert ] [ Delete

Default Wrapping

At Inserts: At Ends:
Do not wrap - Maone

todify Yertical Structure [Section Preview only)

[ odiy | [ MeieRegions |

I_ Assign Layers rll Split Region l

900
900

Layer 2: Masonry - Brick

Defaul
At Inse

Autodesk
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38. Click OK twice to close the dialog boxes.

39. Select the remaining three exterior walls, and
change their type from the Options Bar to the
newly created type.

Load a Window Family

40. From the File menu, choose Load from R EE| This is one of many ways to load families. In
Library>Load Family and navigate to the Lookn: [ 3 Virdons o = m Unit 2 you loaded a family directly from the
default Metric Library>Windows folder. m e component’s Properties dialog box. You will see

more ways to load families later.
0 Bl J =

41. Activate the preview in the browsing window to
see previews of the window types.

M_Archtop with Trim.rfa ~ M_Awning with Trim.rfa  |M_Casement 3x3 with
~ Trim.rfa

= 5

Fle name: | 1_Casement 33 with Timfa v

Fles of type: | Famly Fies ["sf2) [l

42. Select the window family called M_Casement
3x3 with Trim.rfa.

No type catalog available

=

Duplicate a Window Family
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43. From the Project Browser, select
Families>Windows>M_Fixed, right-click 0915
x 1220mm, and choose Select All Instances.

44. On the Options Bar, change the window type to
M_Casement 3x3 with Trim 0915 x 1220mm.

45. Without deselecting the windows, right-click
and choose Properties.

46. Click the Edit/New button.

47. Click the Duplicate button.

Student Workbook

Cuirkain '/all 1
Exterior Glazing
Starefront
Stacked Wwall
= windaws
t_Cazement 3x3 w
(= M_Fixed Delete
0408 « 0610mrn  Copy to Clipboard
0406 x 1220mn  Rename
0406 % 1830mn e
OB10 x DB10mn  Create Instance K
DE10%1220m0  match
0B10 % 1830mn
0915 % 061 Ornin

Duplicate

ect All Instances

Properties. ..
n

0915 & 1830rmm

Type Parameters: Control all elements of this tupe

Parameter | Yalue |

(]33

Conskruction &
wiall Closure By host
Construction Type

Element Properties [z
Eamily: | _Cazement 343 with Trim hd | | Load... |
Tupe: | 0915 w 1220mm L' | Edit / Mew. ..

Autodesk

Selecting families from the Project Browser is
a convenient way to create a selection set for
a specific family type. Because it is not view
specific, it selects all types contained in the
model.

You can also select all instances by right-
clicking one of the windows in any view and
choosing Select All Instances from the context-
sensitive menu.

The Edit/New button opens the Type's element
Properties dialog box. You can define Type
parameters and Instance parameters during
family creation.

Duplicating the window type and modifying
the window family does not automatically
update the family file (RFA) stored outside the
project file. You export the family to your
library at the end of this exercise.
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48. Create a new type named 1100 x 1400mm.

49. Change Height value to 1400 and Width value
to 1100.

50. Click OK twice to close all dialog boxes.
Export the Window Family

51. From the File menu, choose Save to Library

52. From the Family to Save drop-down menu,
select the family M_Casement 3x3 with Trim.

Student Workbook

- |
Mame .ﬁ
Marne: | 1100 % 1400mm
[ ]S ] ’ Cancel ]
Fanily: | M_Cazement 3x3 with Trirm w | Load...
Type: [1100 1 1400mm v| | Dupicate.. |
Type Parameters:
Patameter Walue | ~

Consktruction

Materials and Finishes

Dimensions

Height 1400.0

Default Sill Height a15.0

Trim Projection - Ext, 13,0

Trimn Projection - Ink, 19,0

Trim Width - Exterior 9.0

Trim SWidth - Interior 82,0

Width 11000 1100

Window Inset 19.0

Save Family

B unit 16 - Start.ifa

Unit 16 - Complete rfa
P

File name: |Same a3 family name:

Saveaslype | Family Files [“fa] v

Eamily to save: | YRR

Autodesk

It's a convention to name types using their
size so that other people using families can
easily trace and understand them. In a team,
conventions are a fundamental part of the
design process optimization in order to share
the data consistently.

There are many parameters in this dialog box
that vary in type: length, material, text, and other
component-specific properties. Try changing the

materials to see what happens.

Remember to save in a location that makes
sense. In this example it is the Workbook
Data folder. Always keep your personal
libraries separate from the default installed
library.

If you save your libraries in the same folder as
the Revit Building libraries, you might lose all
of them if you forget to pull them out before
upgrading to the next release of the software.
So, make it a habit to create your own library
folder.
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Unit 4
Theory: Parameters
Autodesk Revit Building: Dimensions, Doors, and Windows

In this unit you explore dimensioning of doors and windows.

Dimensions for Locating Objects

When you work with doors, you work with both the temporary and permanent dimensions. Temporary dimensions appear any time a model object is selected in a
view. When the object is deselected, the dimension disappears. Permanent dimensions are an annotation placed in the current view. Permanent dimensions are
specific to the view and do not show up in other views. Dimensions are much more than instructions to the contractor to build these elements at this location.
Dimensions in Revit Building are one of the mechanisms for locating objects accurately in the building model.

Dimensions for Modifying Subcomponent Locations Within a Family

In the second section of this exercise you work with dimensions within the window family. Many families have parameters allowing control of the relationships and
locations of the subcomponent parts. This relationship is often established by family type. Modifying these parameters affects all instances of that type. Also
defined by the family are instance parameters. A general rule is that the instance parameters control the location of an object within its host. Each of these
parameters is determined by the author of the family. They can differ from family to family, and you will become familiar with accessing both the instance
parameters and type parameters when working in the Revit Building environment.

Add Doors and Locate with Temporary Dimensions

1. Open file Unit 4 — Start. Open Floor Plan . I I I I These walls have been added for you.
Level 2. Zoom into the east area of the
building.
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2. From the Basic Design Bar select Door and

from the Options Bar, select door type: @ Door
M_Single-Flush: 0762 x 2134mm. L
3. On the Options Bar, clear Tag on Placement. M_Single-Flush - 0762 » 2134mm Al

v

[ ] Tag on Placement

4. Position the cursor over the vertical wall, as
shown in the image.

(]
=1 The door opening side is defined while
ﬁ\ ; positioning the door by moving the cursor
5,_‘ m from one side of the wall to the other.
sclllEll
Pressing the spacebar while positioning
allows changing of the swing direction.
5. Click to place the door. Try to place it so that A Warning dialog box displays if there is a
the opening is in front of the perpendicular conflict between the door and the wall.

wall.

Warning
Inzert conflicks with joined ' all

i
[ ]

A00.0/613.0

If you want, you can ignore this warning and
resolve the problem later.

Click the Close X to
dismiss the warning or just proceed to the next
door.
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6.

7.

10.

11.

On the Basic Design Bar, click Modify, and
select the door.

Click the text of the dimension that is attached
to the horizontal wall in the middle. The value
becomes editable. Type 5cm and press Enter.

On the Basic Design Bar, click Door and from
the Options Bar, select door type: M_Single-
Flush: 0864 X 2134mm.

On the Options Bar, clear Tag on Placement.

Place doors, as shown in the image. Use
temporary dimension to get an idea of location
relative to walls.

Select door on the right side. Temporary
dimensions appear, but they won'’t help you to
adjust the position for this door, which must be
placed in the adjacent room.
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Autodesk

When you select a door, two symbols appear.
Use them to invert opening side and/or swing
direction.

H Invert swing.

Invert side.

You can edit temporary dimensions with the
control boxes (blue squares) on each witness
line. Just click a control box and drag it to a
new position or right-click it and choose Move
Witness Line from the context-sensitive
menu.
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12.

13.

14.

15.

16.

Drag the blue square to a new position (face of
the vertical wall) and then release to validate
the position, as shown in image.

Click the text of this dimension, and the value
becomes editable. Type 10cm and press
Enter.

Select the door on the left side. With
temporary dimensions, adjust the position so
that the door is placed 20cm from the vertical
wall on the left.

Click horizontal control arrows to flip the door.

With the door still selected, click the symbol
(‘-:.‘v). The temporary dimension becomes a
permanent dimension.
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Note: You can click these control boxes (blue
squares) to move the witness line to another
reference point. Following is an example for a
wall, but it works for doors, windows, and so
on.

s

'L"'_J

L L

=7 |

Click these control boxes to move the witness
line to another reference point. There is a
limited set of points the witness lines will find
with this method.

By dragging this control box, you can move to
entirely different objects.

You can use permanent dimensions to
annotate your design, and they can be useful
to place a relationship between components.
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17.

18.

19.

Press Esc twice and select the permanent
dimension that you just placed. Click the blue
lock near the dimension line.

On the Basic Design Bar, click Modify. Select
the three doors (use Ctrl to multiselect), and on
the Edit toolbar, click Mirror.

On the Options Bar check that Pick and Copy
are selected. Click the horizontal wall on the
right side.

Load a Door Family and Change a Type

Student Workbook

L]

]

Autodesk

When you click to lock the dimension, you
are creating an explicit relationship. If you
move the wall, the door retains its position
relative to the wall.

If you delete a dimension that establishes a
relationship, Autodesk Revit Building displays
a warning asking what you want to do. You
can delete the dimension and keep the
relationship or simply delete the dimension
and the relationship.

—)[| b v |]—>|] Copy ;1» Fiotate [|[| Array [| kdirror

Use the Options Bar to
e Draw or select an axis for the mirror.

Bz ﬁ IE

e Choose if you want to copy the mirrored
objects.

Bz ﬁlﬁ | [+] Copy
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20.

21.

22.

From the File menu, choose Load from
Library>Load Family. Navigate to the Doors
folder where you have saved the data set.
Select Double-Raised Panel with
Sidelights.rfa and click Open.

Open the 3D view and rotate the model so that
you can see the double door.

Select the door, and from the Options Bar,
select Double-Raised Panel with Sidelights:
1830 x 2134 mm in the type selector.

Change Type and Instance Parameters

23.

24,

25.

26.

Open Floor Plan Level 2.

On the Basic Design Bar, click Window and on
the Options Bar, click Load.

Navigate to the Metric library\Windows folder,
select M_Casement with Trim.rfa, and click
Open.

On the Options Bar, click M_Casement with

Student Workbook

Autodesk

The easiest way to rotate the model is by
pressing the Shift key and the middle button
of the mouse at the same time.

You can a load a family in a project in many
different ways:

- Choose Load from Library>Load
Family from the File menu

- Select the corresponding button on
Design Bar and click Load on the
Options Bar

- Drag a family from Microsoft®
Windows® Explorer and drop it into
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27.

28.

29.

Trim: 0610 x 0610mm and clear Tag on
Placement. Add two windows on the vertical
wall (east side) using the image as a guide.

Using temporary dimensions, adjust the
window’s position at 400mm from the horizontal
wall.

Zoom around the windows.

Select a window, and on the Options Bar click
Properties.

30. In the Element Properties dialog box, click

Edit/New.

Student Workbook
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] project3. ¢ |
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Revit Building

The casement window is like the casement
3x3 window, but without the muntins.
Different geometry, different family.

You can right-click to display the context-
sensitive menu and then choose Properties.

Cancel

Flip Hand
Flip Eacing

Select Previous CrrlHLeftarrow

Properties...
M.aFa \ﬁfnr;:ar:

Delete

Traska Sirnilae

Element Properties

Farnily: t_Cazement with Trim

Type: 0610« 051 0mm

v [ Load... ]

v | Edit / New.. |
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31. In the Type Parameters dialog box, change the
Window Inset parameter to 100mm.

32. Click OK in the Type Parameters dialog box
and OK in the Element Properties dialog box
to accept change and exit.

Student Workbook
Type Parameters:

Parameter | Walue | -
Conskruction ¥
Materials and Finishes ¥
Dimensions S
Height 610.0
Defaulk Sill Height a15.0
Trim Projection - Ext. 13.0
Trim Projection - Int, 18.0
Trim Width - Exterior 59,0
Trim Width - Inkerior 89,0
‘Width 510.0
Window Inset 100,0
Rough Width —__—_—

Fough Height

Identity Data b3
[y

—_—
i — =
— 1
Before After

Autodesk

Window Inset is a type parameter. If you
modify a type parameter, all the instances in
the project that belong to the same type are
modified accordingly.
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33. Go to Elevation East and select the two
windows.

34. On the Options Bar, click Properties.

35. In the Element Properties dialog box, change
the Sill Height parameter to 1705mm.

36. Click OK in the Element Properties dialog box.

/\

Student Workbook

Inztance Parameters - Control selected or to-be-created instance

Parameter

Yalue

Conskraints
Lewvel
Sill Height

Identity Data

Level 2
1705

23

3

Autodesk

When you change an instance parameter,
only the selected components are modified.
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Unit 5

Theory: Representations

Autodesk Revit Building: Views, Visibility, and Sheets

This unit covers the display features and capabilities of Autodesk Revit Building, as well as covering some different presentation methods.
This unit includes four exercises:
o Exercise 5a leads you through adding a section and detail callout. This exercise also covers adding views to sheets.
Exercise 5b adds some material to the roof of the building.
Exercise 5c illustrates some fine-tuning control over the visibility and cleanup of wall in plan view.
Exercise 5d demonstrates how to create a sun and shadow study for your model.
Exercise 5e shows how to import a model created in Autodesk Revit Building to Autodesk® 3ds Max® software for visualization.

Unit 5, Exercise A: Sections, Views, and Sheets

In this exercise you add a section to the building. You then adjust the view properties for the section and add a detail callout to the section view. At the end of the
exercise you create a new sheet and composite the views on the sheet.

This unit covers the display features and capabilities of Autodesk Revit Building.

1. Open file Unit 5a — Start. Open Floor Plan
2 Z
2. Zoom into the two first rooms on the left side of
the building.
3. Right-click in the view, and choose View You don't have to open a view to edit the
Properties. properties. You can simply right-click a view
in the Project Browser and then choose
Properties from the context-sensitive menu.
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Cancel
Find Referring Yiews

Zoom In Region
Zoom DUt (2Zx)
Zoom Tao Fit

Previous Scrollf Zoom

Views Properties. ..

4. In the Element (view) Properties, change the
detail level parameter to Coarse and click
OK.

Autodesk

Note that in coarse mode the wall structure is
no longer displayed.

When you set the detail level, the stucture is
displayed. This setting is also accessible from
the View toolbar.

Autodesk Revit Building allows three different
levels of detail (Fine, Medium, and Coarse).
Objects in the project display correctly for
each detail level.

The Detail level of a view is also available
from the drawing window toolbar.

‘ 1:100 @ 0 BB ¢
unselects,

Cetail Level: Coarse q
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5. Open Floor Plans - Level 2. Autodesk Revit Building enables you to
choose which view you want to use as an

6. Right-click in the view, and choose View underlay. The view is displayed in gray, but
Properties. — e you can use these elements for alignments or

as a reference for new objects.
7. Inthe Element Properties dialog box, change

the Underlay parameter to Level 1. Any level in the building can be used as an
H underlay, or simply choose level below or
= level above.
N : :
You can choose to view the underlay in plan
or reflected plan (ceiling) view.
T T T T T T .LEVEH i‘
one
evel 2
evel 3
8. Open Floor Plans — Level 1.
Section : Building Section b
9. On the Basic Design Bar, click Section. Set e E
Type Section: Building Section. ST IR e Ry "
-------------------- s The direction used to draw the section line

10. Draw a line from left to right. Use the image as
a guide.

defines the direction of the section.

I |
=)
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11.

12.

13.

14.

Click in a white area to end the command and
return to the Modify tool. This should deselect
the section at the same time.

Double-click in the middle of the circle of the
section bubble in the project. (The section
bubble should be blue when you do this. In
other words, it should not be selected.)

Use the window view toolbar to select Shaded
with Edges.

Type WT on the keyboard to tile the windows.
Close any windows you do not want to see,
and type WT to tile the windows again.

.L_I'
P

o

1:50

()

Student Workbook
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g ]
[

[ N

L e Wireframe
20 Hidden Line
*» shading

3 il | 48 Shading with Edges

O ¢ B <

[

w

1:50 O (0 &<

A~

JIFT unselects,

Autodesk

You can also right-click the section line and
then choose Go to View.

Cancel

Elip Section

There are four model graphics style modes:
- Shading with edges
- Shading
- Hidden lines
- Wireframe

You have created a new view in the project.
This view is automatically added to the
Project Browser under Sections.

Level 3
30 Views
Elewations (Building Elevation)
Sections (Building Section]
Section 1
Section 2
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15. Go to Floor Plans — Level 1.

16. Select the section line. Some symbols are
displayed next to the section line.

17. Click the arrow symbols to flip the section.

18. Open the section view.

19. In Floor Plans — Level 1, select the horizontal
section line.

20. Drag the blue double arrow (in the middle of

the green dashed line) so that this point is
above the exterior south wall.

21. Make the section view active.

Student Workbook
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Autodesk

‘H\ Flip the section. o Cycle through
different symbols for the section line. Change
the symbol at each end of the section line.

When you move this point, you change a
view parameter value: Far Clip Offset. You
can change it in the view properties by
assigning a value in the field.

Crop Region
Crop Region Yisible
Far Clip Active
Far Clip Offset 1745.2
Scope Box MNone

The section view is now cut by the far clipping
plane.
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Add a Detail Callout

22.

23.

24,

25.

26.

From the Design Bars View tools, click
Callout.
On the Options Bar, change the Type to Detail
Callout.

Check that Scale is setto 1 : 20.

Draw a detail frame (click and drag) around
the intersection between the floor and the
exterior wall on the right side of the building,
as shown in the image.

Double-click the bubble that is attached to the
callout frame.

e Seckion
ﬁ:é Callout

iy Drafting View. ..

@ arnera

Student Workbook

Scale:

o

S,

1

20 v|

Autodesk

You can modify the scale later in the callout
view properties.

Adjust the size of the frame and replace the
bubble by dragging the blue grips.

A callout view can be opened like the section
view. Right-click the symbol, and then choose
Go to View.

Cancel

e
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27. Select the frame around the view. Use the blue
grips to resize the view so that you see only
what you want to show in this callout.

28. From the Project Browser, right-click Floor
Plans - Level 1, and choose Duplicate.

Student Workbook

.
=8 Yiews [all]

[=)- Floor Plang

Qpen

Close

Find Referring Yiews
Ceil
Elew

Sec &pply Yiew Template. ..
B Leos  Create view Template Fram Yiew. ..

B Sche

1 e T
EE Farml  Duplicate with BEtailing

Autodesk

Display this frame in any graphical view. It's a
view parameter named: Crop Region.

Crop Region
Crop Reqgion Yisible
Far Clip &ctive
Far Clip Offset

Far Clip Settings Same as parent view
Parent Yiew Section £

Scope Box More

In a callout view (as in any other view) you
can use detail tools. See Unit 14 for a
complete description of this process.

IL Detail Lines

ol Detail Group

I petail Component
i} Repeating Dekail
,: Insulation

3 Filled Region

£ Revision Cloud

Duplicate a view with detailing (Duplicate with
Detailing) or without (Duplicate). If you
choose Duplicate, then none of the detail
components (those that are view specific,
such as dimensions, tags, annotations) are
duplicated.
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29.

30.

31.

32.

33.

34.

35.

From the Project Browser, right-click Copy of
Level 1, and choose Rename from the
context-sensitive menu.

In the Rename dialog box enter a new name
for the view: Level 1 — Area, and click OK.

From the Window menu, choose Close Hidden
Windows.

In the Project Browser open Floor Plans —
Level 1.

From the Window menu, choose Tile.

You can now see the views side by side.

In any view, move a wall. Notice that in all
other views, that wall moves accordingly.

Student Workbook

Fename View

M ame:

Level 1 -Area

Ok

Cancel

J

Autodesk

& Unit 5 - Start.rvt - (= )(0)E3)
bt

| N—
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le Unit 5 - Start.rvt - ... E]@ﬂ
.

=
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< <
1 | m— | 1 1 [ 1 | - | - - V
4] B3 B2 2]
I N P I T———— Keep in mind that it's the same wall in the

1 | — 1 1
n i n
27000 | 31250

2700.0

same building. When you move that wall in
any view, all other views where that wall is
visible automatically update.

Even if you copy a view you can choose to
display it with a different scale, different detail
level, different shading mode, and so forth.
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Working with Shade and Shadow

36. Set the West Elevation current.

37. Right-click in the view, and choose View
Properties.

38. Click the Advanced Model Graphics>Edit
button.

39. Select Cast Shadows.

Student Workbook
— | -\_\_\_\_—' Lwul 3
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) View Properties...

Madel Graphics Skyle Hidden Line
&dvanced Model Graphics [ Edit.,..

Underlay Level 1

,d;dvanced Mod-el Grap-nhi

Style: I <Hidden Line

Shadows Properties
Cast Shadows

Intensity %

Sun:

Autodesk

Autodesk Revit Building provides the ability to
work with shade and shadow directly in any
view. This is part of the view properties called
advanced model graphics.
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40. Click the browse arrow for Sun and Shadows

Settings.

41. Change the preset to Sunlight from Top Left.

42. Click OK three times to return to the drawing

window.

Creating Sheets

Sun and Shadows Settings
: Sunlight from Top Left

Sun and Shadows Settings

Marne

Student Workbook

| (3

Stil | Single-Day | Multi-Day

Surmrmer Solstice
Winker Solstice
Spring Equino
Fall Equino::

Autodesk

This is in relationship to the plan view of the
building.

The shadow is now generated on the
elevation.

If the shadows do not show up immediately,
change to a different view and return to this
or try the refresh key (F8) on your keyboard.

In Autodesk Revit Building, a sheet is another
view of the building model. Sheets are listed in
the Project Browser in their own category
directly above the family list. The overall flow is
as follows:

e Create a sheet.

e Place any view (plans, sections, elevations)
on the sheet by dragging it onto the sheet
view.

e Adjust the properties of the plan view to
meet your presentation needs.
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43. In the Project Browser, right-click Sheet and
choose New Sheet from the context-sensitive
menu.

44. In the Select a Titleblock dialog box, click OK
(use the default A1 metric).

45. From the Project Browser, drag Floor Plans —
Level 1 onto the sheet.

46. In the Project Browser, right-click Floor Plans —
Level 1, choose Properties, and change View
scale parameter to 1: 100. Click OK.
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To choose another title block, you have to
first load them in your project. To load a title
block, click the Load button in the Select a
Titleblock dialog box.

Autodesk Revit Building won't let you place
the same view twice on a sheet or the same
view on two separate sheets. Instead, you
duplicate the view you want place on two
separate sheets.

The crop region determines the size of the view
on the sheet. By default, the view is set to the

extents of the objects in this view.

The view's scale determines how large an
area it takes up on the sheet.
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47.

48.

49.

50.

51.

52.

53.
54.

55.

56.

Open Floor Plans Level 1.

Select the elevation marker with a window
selection with the cursor.

Drag the elevation marker away from the
surrounding low wall.

Open the sheet.

Notice that the size of the view now
incorporates the new location of the elevation
marker.

Move the view into the middle of the sheet.

Click the view border to activate the blue grips.
Grip stretch the right grip to make the title line
shorter.

Drag the title line at the lower left underneath
the plan view into place.

Hold your cursor over the title mark and press
the Tab key until you cycle through to
Viewports: Viewport: Viewport 1: Shape
Handle.
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The elevation mark has two pieces: the
square and the triangle. Select them both.

The title of the view also moves with the plan
view.

If you cannot get the tooltip to appear with
Viewports: Viewport: Viewport 1: Shape
Handle, watch the status bar at the lower left
for the same information.
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57.

Click the left mouse button, and drag the title
mark into place.

Adjust the Crop Region for the View

58.

59.

60.

61.

62.

In the Project Browser right-click Floor Plans —
Level 1 and choose Properties.

Turn on the crop region for the view.

Set Level 1 current.

Select the crop region, and drag the blue grips
toward the building.

The drawing sheet now reflects the smaller
bounds established by the crop region.
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Instance Parameters - Control selected or to-be-c

Parameter |

Identity Data

Crop Region
Crop Region Yisible
View Ranae

h |

Autodesk

Relocate and resize the title mark to match
the new bounds of the view.

64



Autodesk Revit Building Student Workbook Autodesk

63. Open the sheet. = The properties of the viewport are linked to
v [V] Press + Drag the properties of the view, in this case Floor
64. Select the viewport in the sheet. 1 Plan Level 1.

65. Click the Properties button. €Properties|

66. Change the scale of the viewport to 1:50. When the view scale changes back to 1:50, the
P - size on the sheet changes.

i

B_
|||||||I|
e, 1]

If the title mark is selected as part of the
3 ' viewport, you can just drag the ends of the
titte mark into position. Also use the Shape
handle.

il

67. In the Project Browser right-click Floor Plans Take a look at the symbol of the section line.

— Level 1 and change View Scale parameter e Saction 4
@T

to 1:100. Click OK. .
%—L £ E -
68. Move the view on the sheet in the upper left. i Wiew number on sheet.

69. In the same way, place elevations (west/north) L
and the Section 2.

=R Sheets [al]
= A101 - Unnamed

Sheet number in the proje

Autodesk Revit Building recognizes what
sheet this section is positioned on and
automatically fills in this information in the
section bubble. Place the section on any
other sheet, and the bubble updates. Section
bubbles are families that can be customized
to display other information.
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Unit 5, Exercise B: Display Control of Materials
This exercise takes you through creating a material for the roof in the project from the last exercise.

Exercise Setup

1.  Open file Unit 5b — Start.

2. Set Floor Plans : Level 3.

3. Right-dlick in the view, and choose View
Properties.

4.  Click the Edit button next to View Range.

5.  Set the top offset to 10000.
6. Setthe Cut plane offset to 10000.

7.  Click OK to close the dialog boxes.
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Inztance Parameters - Control zelected or bo-be-created inztan:

Parameter |

Yalue

Crop Region

View F.ange

View Range

Frimary Range

Top:

LCut plane:

Crop Region Visible

Identity Data

M

Edit. ..

Associabed Level

|Associated Level [Level 3] » |

DOffzet: | 10000.0
Offset: [10000.0
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Create a New Roof Type

8.

9.

10.

11.

12.

Click the roof and click the Properties button
on the Options Bar.

In the Roof properties dialog box:

a. Change the roof type to Steel Bar Joist —
Steel Deck - EPDM Membrane.

b. Click the Edit/New button.

In the Type properties dialog box:

a. Click the Duplicate button and name the new
roof type Steel Truss - Insulation on
Sheathing with Metal Roof.

b. Click the Structure’s Edit button.

In the Edit Assembly dialog box:

a. Click the Preview button if you do not see a
preview by default (a last used setting).

b. Click Layer 5's material, and then click the
browse arrow that appears.

Click the Light Gauge Steel Joist material.

Student Workbook

Element Properties

Eamily: System Family: Bazic Roof w

Type: Steel Bar Joist - Steel Deck - EFDM Memt » |

Cold Roof - Concrete
Tupe Paral Generic - 125mm
Generc - 400mm
Genernic - 400mmm - Filled
‘Steel Bar Joigt - Steel Deck - EFDM Membrar:
Wfarm R oof - Concrete k_

Structure vwiarmn Boof - Timber
Thicknace

Core Boundary Layers Above Wrap |
Skructure [1] Metal - Decking !

Structure [1] ['uu:ture - Steel Bar Joisk Lhyer%
E Core Boundary Layers Below Wrap

Autodesk
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13. Repeat for layer 4, changing the material from
Metal — Deck to Wood — sheathing —
Plywood.

14. Change the thickness of this layer to 19.

Create a New Material and Assign to the Roof
Type

15. Click Layer 1's material, and then click the
browse arrow that appears.

16. Click the Metal Panel entry, and then click the
Duplicate button.

17. Enter Metal — Roofing Standing Seam as
the name of the new material.

18. Click the Color button in the Shading portion
of the Material dialog box, and pick a teal
green color for the roof.

Student Workbook

Stucture - Light Gauge Steel Joist |ayer
Structure - Precast Concrete Beams
Structure - Steel Bar Joist Layer

Duplicate

Do not close the Edit Assembly dialog box yet.

In this section you continue editing the
assembly but create a new material on the fly.

R e T O T I B R s N LY E I

o |

Shading

Update when AccuRender selection occurs,
I iAGE 064-128-195 i

Transparenléﬁ
[ Glow 0 50 G4

LColar:

Smoathness: Shininess:

AccuRender

_ACCUREMDER Metals'SteslS atin Plain

3

Texture:

Autodesk

All materials defined in the project file can be
accessed by choosing Materials from the Settings
menu.

In this example you access these material definitions
directly from the Edit Assembly dialog box.

This color is used only when the view is set to shading
or shading with edges.

There currently are no standing seam materials
provided with the software. If you have a JPG, you can
create an AccuRender material from the image file. For
this exercise as we are not going to render this
building, leave this material as you find it.

68



Autodesk Revit Building Student Workbook Autodesk

Sl The Surface Pattern is empty for this material. There is
e no Standing Seam fill pattern either. You will create
Cglor M Black |  these patterns on the fly.
Create a New Fill Pattern for the Material In this section you create a new fill pattern on

the fly to use in the material you just created.

19. Click the Browse arrow to the right of the
empty surface pattern field.

20. In the Fill Patterns dialog box: Gl Patterns )

Mame:

a. Click the Drafting radio button. Aluririum yw y ew |
b. Click the New button. i DA A A
Brickmark. 7////////
Concrete ;L:_f' ‘ Ve T
Crosshatch

Crosshatch 1.5mm

AR
T Tl
Diagonal cross-hatch

Diagonal crosshatch / \/
Diagonal crosshatch 1.5mm v
Fattern Type
(%) Diafting O Model

[ Mo Pattem ] | oK | [ Cancel ] [ Help
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21. Inthe New Pattern Dialog box:

a. Set Orientation in Host Layers to Align with
Element.

Click Simple radio button.

Name the pattern Standing Seam.
Set the line angle to 90.

Set the line spacing to 7.

Click the Parallel Lines radio button.

-0 oo0CT

22. Click OK six time to close all dialog boxes
and return to the drawing window.

Hewr Pattern

Presview

x]

Scale;

Drientation in Hogt Layers:

|.-’-'-.Iign with element

(%) Simple ) Cuztom

Student Workbook

(%) Simple ) Cuztom

Marne: | Standing Seam
Simple
Line angle:

Line zpacing 1:

i

Line spacing 2

(%) Parallel lines
i) Crozshatch

I Ok ] [ Cancel

Drafting patterns change their scale depending on the
view scale. Changing the scale of the view to 1:20
keeps the plotted distance between

consistent to 7mm.

the

Autodesk

lines

70



Autodesk Revit Building

Create a Model Fill Pattern and Assign to the In this section you modify the material to use a

Material new model fill pattern.

Window  Help

23. From the Settings menu, choose Fill
Patterns. Project Information. ..
Project Parameters, ..

Manage Place and Locations. ..

| Erowser Organization, ..

24. This time click the Model radio button, and
then click the New button.

25. Inthe Add Surface Pattern dialog box set: Add Surface Pattern r5__<|
a. Type = Simple Frewview
b. Name = Standing Seam
c. Line Angle =90
d. Line Spacing = 750 mm
e. Parallel Lines
26. Click OK to close all dialog boxes.

Scale:

%) Simple () Custom

Student Workbook

(%) Simple {1 Custom

Marne: |Standing Seam

Simple

Line spacing 1: 750 mrm
Line spacing 2:

(%) Parallel linez
i) Crosshatch

[ Ok l [ Cancel

Autodesk
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27. From the Settings menu, choose Material. Sl indow Help

Praject Information. ..
Project Parameters. ..
Manage Place and Locations. ..

Browser Organizakion, ..

Fill Patterns. ..

Objeck Skyles. ., ‘lg

Surface Pattern

28. Set the new roof material's surface pattern to Patter:
Standing Seam (Model).

Standing Seam [kodel

Color: M Elack |

Model surface pattern dimensions are set by the fill
pattern definition and do not vary by drawing scale.

B

o > |

Unit 5, Exercise C: Fine-Tuning Wall Cleanup and Display
This exercise illustrates some of the different display and cleanup control you have over walls in your Revit Building project.
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Exercise Setup

1.  Open file Unit 5¢c — Start. Open Floor Plan
Level 1.

2. Verify the view’s detail level is set to Coarse.

Set Fill for Coarse Level Display

3.  Select any wall, and open its Properties
dialog box.

4, Click the Edit/New button to access the wall's
type properties.

Cnarse Scale Fill Pattern
Cnarse Scale Fill Colar

Student Workbook Autodesk

Revit Building walls have a separate control for the
display detail level “Coarse”. This coarse fill pattern
and color enable you to poche the entire width of the
wall regardless of the number of components in the
wall.

This setting is a type parameter for the wall.

73



Autodesk Revit Building Student Workbook Autodesk

5.  Verify that the coarse scale fill color is Black.

Cnarse Scale Fill Pattern

Coarse Scale Fill Color I Elach
6. C.IiCk in the Value field of the .Coarse Scale Type: Interior - 138mm Partition [1-kr) W | [ Duplicate. .. ]
Fill Pattern parameter, and click the browse
arrow that appears in the field. [ Flemamme,. ]

Type Parameters:

Parameter Yalue |

Construction

Cnarse Scale Fill Patkern
Cnarse Scale Fill Colar

Identity Data

7.  Click Solid Fill for the fill pattern. Fill Patterns
M arne: Patterr:
5and - Dense 3
Shingle
& &
Sheel ///%
. . . i Because this is a type parameter, you need to repeat
8. Click OK two times to _close.all dialog boxes this process for all wall types used in the project.
and return to the drawing window.
3 4
C

Erbhg
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Global Control of Linework Display of the

Walls: Object Styles

10.

11.

12.

13.

Set the View Detail level to Medium.

From the Settings menu, choose Object
Styles.

On the Model Obijects tab of the Objects
Styles dialog box, scroll down the list of
objects and expand the Walls category.

Change the Walls Cut Line color to Blue and
the Common Edges to Red.

Click OK to return to the drawing window.

7

/
' AR
[

0 =

i Object Styles

Model Objects | Annotation Objects

Student Workbook Autodesk

Line Weight
Caktegory Line Color
[Pao Zuk
= W alls 2 5 Il Blue
Common Edges 2 2 I Red
Hidden Lines 2 2 I E|ack
Wall Sweeps - Cornice | 1 5 N Black
= Wi o 2 2 N Black

Revit Building walls have a separate control for the
display detail level “Coarse”. This coarse fill pattern
and color enable you to poche the entire width of the
wall regardless of the number of components in the
wall.

The Object Style dialog box controls the lineweight,
color, and linetype.

This is also the location where you can assign
materials to obects.

In all cases if the object is set to “By Category” for any
of these parameters, these are the values referred to.

Changes you make in the Object Styles dialog box are
global and apply to all views.

The object styles are now applied to all wall types in
the project. The Wall's Cut (pen 5 and blue) refers to
the outer edge of the wall. The Wall's subcategory
Common refers to the lines common to the layers
within the wall.
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Student Workbook Autodesk

Override of Linework Display of the Walls: View Each view has its own override to the global
Visibility/Graphics by Category

14.

15.

16.

17.

18.

19.

Open the View properties for Floor Plans:
Level 1.

Click the Edit button for the Graphics
Visibility.

Click the Walls Cut Line style and set the
override line color to a dark green.

Click OK to close all dialog boxes and return
to the drawing window.

Return to the view's Visiblity/Graphics
override dialog box, and on the Model
Objects tab set the Cut Pattern Color to dark
red.

Click OK to return to the drawing window.

object style settings. A couple of the previous
exercises have used this control to manipulate
how objects are displayed in specific views.

Instance Parameters - Control selected or to-be-created instance

Parameter Value
1:100
Display Model Tormal
Cietail Level Medium
Wisibilicy [ Edit - J
Model Graphics Skyle Hidden Line
Line Style
Visitilty
Projection Cuk
[] Topography By Category | By Category
=] wially Owerride. .. Override. .. |

Select Line Style

() By Categary
() Overide

=

Line “Weight: | <By Categary:

Line Calor: - IRGE 000-128-064

Line Pattern: | <By Categony:

Owveride Model Patterns
LCut Pattern Calor I FGE 125-000-000 |
[ Suiface Patterm Colar |

The Visibility/Graphics dialog box also holds overrides
to the wall component display graphics.

These changes are only for the current view.

—

The override applies to all cut patterns for all layers in
the wall type.
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Override of Linework Display of the Walls: View
Visibility/Graphics and Cut Line Styles

20. Return to the view's Visiblity/Graphics
override dialog box.

a. Select the Cut Line Style check box.
b. Click the Edit button.
c. Set the Structure[1] to Line Weight 5.

21. Click OK to close all dialog boxes and return
to the drawing window.

22. Return to the view's Visiblity/Graphics
override dialog box.

a. Click the Cut Line Style’s Edit button.
b. Set Core Layer Clean-up to Use Function.

23. Click OK to close all dialog boxes and return
to the drawing window.

24. Return to the view's Visiblity/Graphics
override dialog box.

a. Click the Cut Line Style’s Edit button.

b. Set Core Layer Clean-up to Use Common
Edge Style.

25. Click OK to close all dialog boxes and return

Student Workbook Autodesk

Overide Host Layerz

Cut Line Styles Edit...

Host Layer Line Styles

Any layer in the wall type definition assigned to the
structure layer now has the wider (pen 5) lineweight
assigned to it.

Function Line W'eight | Line Color
Skruckure [1] 5 M Elach
Substrate [2] 2 I Elacl
Core laver clean-up | Use Funckion L
Defaulk

se Cammon Edge e

LIS [P ot [

Core layver clean-up | Use Common Edge

Cefault
|LIse Function
Use Common Edge skvle

[Mo Edge

e
This setting affects only the layers within the core of
the wall type’s definition.

This setting affects only the layers within the core of
the wall type's definition. Joins between individual
walls are shown, but using the common edge style
graphic line.
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26.

to the drawing window.

Repeat the step and set Core Layer Clean-up
to No Edge.

Wall Cleanup and Joins

27.
28.

29.

30.

Zoom into Condition A in the project.

Click the Edit Wall Joins tool on the toolbar.

Hover your cursor over the intersection of the
walls until you see a square appear around
the intersection. Click that area.

Click the Square Off radio button and then the
Next button until you cycle through to the
solution shown at right.

BHE D @

(&0

ay | Uze View Setting » E—‘

dit ‘wall Joins
T

Student Workbook Autodesk

===

No edges are shown at the core cleanup condition
between joins.

P

=

Revit Building walls automatically clean up as
they are added to the project. This section of
the exercise guides you through control of
some special conditions.

Eonfiguratinn ®But OMiter OSquarecf  Once an intersection has been selected to edit, the

configuration control appears on the Options Bar. The

A

7

£y

Next and Previous buttons cycle through various ways
this intersection can be cleaned up.
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31.

32.

33.

34.

35.

While Still in the Edit Wall Joins mode, click
the intersection of the inverted T at condition
C.

On the Options Bar, use the Display drop-
down to select Don't Clean Join.

Click the Modify tool to exit the Edit Wall
Joins Function, and zoom into the other
intersection at condition C.

Click the right wall of the three walls at this
intersection, and right-click on the blue end
grip of this wall.

Choose Disallow Join from the context-
sensitive menu.

Dizplay | Uze View Setting

Clean Jain
Dian't Clean Jaoin
Uze Wiew Setting

[y
B
ol

1

.

- F
b

Cancel

Drag End

sl o

Student Workbook

Autodesk

This illustrates a condition that might happen a new
wall abuts an existing wall. In this case you do not
want the core penetrating through the existing
(horizontal) wall.

The join is disallowed, and the wall does not cut
through the existing brick face.

.

This condition is similar to the last; however, there are
three walls that make up the intersection. You cannot
disallow all joins because you still want the two
existing walls to clean up.
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36.

Drag the wall end to the exterior face of the
existing brick.

Wrap the End of the Wall

37.
38.

39.
40.

Zoom into Condition B in the project.

Open the type properties of the horizontal
wall.

Change Wrapping at Ends to Exterior.

Click OK to close all dialog boxes and return
to the drawing window.

Student Workbook Autodesk

Existing New

You have control over the wrapping behavior
of each of the components in a wall type

definition.
|

Parameker |

In this case the brick does not wrap around the end of
the wall to provide closure to the curtain wall.

_ The exterior layers now wrap the end of the wall.
Type Parameters:

Skruckure |
\Wrapping at Inserks [ nok wrap

WWrapping at Ends

AR

Within the Structure of the wall type, you can control
which layers wrap.

Layers

EXTERIOR SIDE

Function Material Wraps

Finish 1 [4] Masonry - Brick 102.0

<

Thermalfair Lay  Misc. Air Layers - Air Spac 50,0
Thermalfair Lay  Insulation [ Therral Barrie 35,0
Membrane Lave  Vapour J Moisture Barriers 0.0
Core Boundary Layers Above Wrap 0.0
Structure [1] Masonry - Concrete Blocks  140.0 Fl

]

Core Boundary Layers Below Wrap 0.0
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Join Geometry

41.

42.

43.

44,

45,

Right-click the wall at condition D, and
choose Create Similar.

Draw a vertical wall from the number 1 to 2.

Right-click the wall at condition e, and choose
Create Similar.

Draw a vertical wall from the number 3 to 4.

Click the Join Geometry tool on the toolbar.

Student Workbook Autodesk

Finish 1 [4] Masonry - Brick
Thermalfair Ly Misc, Air Layers - Air Spac
Thermalfair Lay  Insulation | Thermal Barrie
Membrane Laye  Wapour [ Moisture Barriers
Core Boundary Layers Above Wrap
Struckure [1] Masaonty - Concrete Blocks

O [ L | | =

102.0
50.0
35.0
0.0
0.0
140.0

O ﬂDD!

You have control over the wrapping behavior
of each of the components in a wall type

definition.

1 Cancel

e

A=t
| =

=%

\H‘ Properties...

Delete

2 %ct All Inskances | ‘

Il =R

Join Geomekry

As long as the walls do not cross near the end of a
wall, the walls will clean up.

Dl_ﬁ_g P i Flip Crigntation
=t : %l Select Previous

If crossing walls do not clean up, you can use the join
geometry tool to force the cleanup.
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46. Click one of the walls, then the other. =

Student Workbook Autodesk

The two walls now clean up with each other.

4 3 4

Unit 5, Exercise D: Sun and Shadow Studies
This exercise leads you through using the sun and shadow features of Revit Building.

Exercise Setup
1.  Open file Unit 5d — Start. {51 30

2.  Setthe 3D Views : {3D} current. *E plign SE Split = Trim

3. Click the Show Mass tool on the toolbar.

Duplicate the 3D View Create a new view for the sun studies.

4. Click the Dynamically Modify View tool. o O EE g

e . - -
! F|Dynamically MaodiFy Yiew {FB}[

While not required, you could do the sun study in the
3D view. Because many of the settings for the sun
studies are view specific, creating a view specifically
for the sun study is a good idea.
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5. Inthe Dynamic View dialog box:

a. Click th_e E?(pans,ion bar at the right of the [Qrient to a Direction] |+ Southwest lzometric TR DR——
Dynamic View dialog box. - - 3
b. Click Orient to a Direction, and click (Qrientto a View] BN [Crient to a View] q el )<
Southwest Isometric. [ Ornent to a Plane. .. ] A [ Orient to a Plane... ] Flane...
c. Click the Save icon. Cu i
2 S 3
Level b
6. Name the new view Southwest Isometric Sun Level 7
Study. Lewvel B
Level9
Lewel 10
= 30 Views
Southwest lsometnc Sun Stud
{30}
= Elevations [Building Elewvation]
East
Set the Sun Study Parameters The parameters that drive the sun study’'s You can access the advance model graphics either
function are held in the advanced model through the view properties or via the context-sensitive
graphics for the view. menu of the drawing area window, as shown here.
7. Click the Shadows pop-up menu of the Advanced Model Grapfics. .
drawing window, and then click Advanced ) Shadaws OFf
Model Graphics. il Shadows On

1:100 B 0 & ¢

Shadows Properties

8. Inthe Advanced Model Graphics dialog box: VI
a. Select the Cast Shadows check box. IS“tBI”S‘W 1 .
b. Click the Sun and Shadows Settings arrow. S; d . 3 = X

Sun and Shadows Settings

| [ till Solar Study ] - Sunlight from Top Right | E]
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9. Inthe Sun and Shadow Settings dialog box:

a. Click the Single-Day tab.

b. Change the place settings, date, and time
interval to your preferences.

c. If you do not have a toposurface in the
model (discussed in chapter 12), leave the
Ground Plane at Level check box selected.

10. Click OK to close all dialog boxes and return
to the drawing window.

Preview the Sun Study in the View

11. Click the Shadows pop-up menu of the
drawing window.

a. Choose Preview Solar Study.

Student Workbook Autodesk
Sun and Shadows Settings r}_(
Marne Setkings
sl | Single-Day | Multi-Day Place | | User Defined HE
Dake : 3/29/2006 W
Time Fange :
Sunrise ko sunset
Frames : | |
Time Inkerwval: |One hour " |
Ground Plane at Lewvel ;
|Level 1 V|
Duplicate ] [ REname ] Delete
| =

With the sun study parameters set, you are
now ready to view the sun and shadows cast
on the building model.

Advanced Model Graphics. ..

(1 Solar Study QFf
(L Solar Study On

IR
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12. On the Options Bar, click the Play button.

Export the Sun Study to an AVI File

13. From the File menu, choose
Export>Animated Solar Study.

Student Workbook Autodesk

Frame|  1.0] [ 117772008 3250040 | (1] [ ] (0] [

ojectrowser 5 ]

The sun study plays through the day, cycling at the interval specified in the sun and shadow settings.

J ()] ]&[gf*"]

Click the Next Frame button to manually walk through the study.

With the sun study parameters set and
previewed, you are ready to export the sun
study to a movie format file.

Import)Link, ¥

Expork g CAD Formats

Expart DWE r Wwhalkkhraugh, .

Publish to Bugzzsaw k Animated Solar Skudsy. ..
Import/Export Settings r

Manage Links. .. QDBC Database. ..
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14. Inthe Save As dialog box, set the following:

a. Name the AVI file.

b. Change the frames per second to 1 as we
have left the default at 1 frame per hour.
Having 15 frames per second would make
for a very short AVI file!

c. Adjust the format display mode and
dimensions to your preferences.

15. Click the Save button.

16. Change the compression codec if you want,
and click OK.

Autodesk

Student Workbook
File narne: I1nit Be - Complete Soutbwwest [sometric Sun
Save s type: | AWI Files [~ avi v
Output Length
(%) &l frames 1 To 1
) Frame range To

Frarnes per second 1 Tatal time (00:00:10

Format
Dizplay mode | <Shading with Edges: w

Dimensions | 1417 S w1045 = | pixels

Zoom to |23 + | % of actual size

The compressors available depend on what software
is installed on your machine. Full Frames is the most
Ok compatible compression method, but also produces

Video Compression

b
Compressar: _
Cinepak Codec by Radius w the largest file.
|
Indec® video 510
Full Frares [Uncompressed] About
[ TEey Frame Every frames
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Importing an Autodesk Revit Building Model into Autodesk 3ds Max

The following exercise describes how to import an Autodesk Revit Building model into Autodesk® 3ds Max® software for visualization.

Set up Your Model for Export

1. Before exporting your model, find the LBI7|S/F00F A=t | Bim St Fim Ao [ELEE| OE
. . . [E) | Erwesrg [7]
appropriate 3D view. Either use the default 3D ﬂ o e D =
view, or create your own by placing a camera. b

&
I

H

=

1] P | were B® 0 Mg £
1o T8 Fx e, TR, ack, SHEFY urelts.
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2. If you prefer to set up a camera, simply go to a
plan view. From the View menu, choose
New>Camera.

3. Place the camera to create the appropriate view.
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4. With the camera in place, your 3D view is now
ready for export.

Export Your Model

5. To export your design to the DWG format, from
the File menu, choose Export>DWG, DXF,
DGN, SAT.

6. Choose a location to save your exported model,
accept the default values, and click OK. When
exporting a camera view, you see an alert
indicating that the entire model, including
everything not seen in the current view, will be
exported. Click OK.

Student Workbook Autodesk

[ —

%]
]
ang
Flr. Crt.
I Flr. Crist.
Flr. Crist.
Flr. Crist.
FPARAPET
‘ELE
JEL7
Hans
I
View 1
netric
'
3 [Elervatio
 [Callout 1)
£(Type]

o

Autodesk Revit Building exports data in a variety of file formats,
including DWG™ format.

G L e Vodeley Dy S Ve S Wedie e o n ‘

i {' =8 #HArEeav

.....
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Link Your Model to 3ds Max

7. To link the DWG file, from the File menu, choose
File Link Manager.

Student Workbook

You can either import DWG files into a 3ds Max session or link them.
Linking a DWG file to a 3ds Max session gives you the advantage of
making subsequent changes in Revit Building and reloading them, via
an exported DWG file, into 3ds Max without any data loss.

S e A

Bl B
el L X e O

Autodesk
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8. When the File Link Manager dialog box appears,
click the File button on the Attach tab and
browse to the exported DWG file.

9. Select the DWG file and click Open. Make sure that any cameras

o 8 created in Revit Building are also

[ available in 3ds Max.

E230 view - Isometric.dwg

30 Yiew - 30 View 1.dwg
AutaCAD Drawings [ dwa.™ dxf] -
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10. In the File Link Manager dialog box, click the
Presets tab and modify a Named Preset.

11. If you do not want to modify an existing preset,
copy it and then modify it.

12. There are several options on this tab. To ensure
that your Revit Building cameras are available in
3ds Max, make sure the Views check box is
selected.

Student Workbook

-
e

-
-

Autodesk
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13. Save your modifications and then go back to the
Attach tab in the File Link Manager dialog box.

14. Click the Attach This File button to load the
DWG file into 3ds Max. Then click Close.

15. Your model is now loaded into 3ds Max.
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16. Once the model is loaded, you can change the
view to one of the camera views created in Revit
Building by simply right-clicking the view name in
the upper-left corner of the viewport and
choosing Views>Camera: View # (where #
represents the number of the Revit Building
camera).

Units 6-8

Theory: Design Constraints
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Autodesk Revit Building: Levels, Reference Planes, and Grids

This unit covers the basics of design constraints. You create gridlines, and then use the array tool and look at the constraint tools it offers. You then add walls,
constraining them to the gridlines. In the second part of this unit, you create a roof by extrusion that is constrained to reference planes.

Create Gridlines in a New Project

Autodesk

Your Autodesk Revit Building

model is now ready
visualization in 3ds Max!

for
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1. From the File menu, choose New>Project. o

2. Click the Browse button and navigate to the
folder that contains Workbook Metric
Template.rte provided with the data set.

O O
O
3. In the Project Browser, open Elevations Double-click the black triangle of an elevation
South. Level 2 symbol in the project to automatically open
we . .
—_ — e ; the corresponding elevation.
4000

. X2
.o, ——

L L LEUEI; !; )

4. On the Basics Design Bar, click Level and To place a new level you must be in elevation
click two points below Level 1. It does not view or in a section view.
matter where you click (use the image as a S
guideline).
T R s
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10.

11.

On the Basics Design Bar, click Modify and
select the level you've just added.

Drag the blue dot on the left until it is aligned
with the existing ones.

Do the same for the blue dot on the right.

With the level still selected, click the text of the
temporary dimension of this new level.
Change the value to 600mm.

Click the squiggle grip to offset the mark from
Level 1.

Drag the blue circle grips to adjust the leader
away from the mark.

Click the name of the new Level (Level 3) and
change this name to T.O.F. (Top of
Foundations). Revit Building asks if you want
to rename the corresponding view. Click Yes.
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Autodesk Revit Building helps you here: As
soon as the points are aligned, Revit Building
displays a green dashed line along these
points. You then see a blue padlock symbol,
which indicates that all the points are locked
together. If you move one, all the others
follow the move.

If you know the absolute elevation of a level,
you can type it directly by clicking the text
that is below the level line.

Lewel 3 S
-G00

- _T T _500.0|
—

Each time you create a level, a view for that
level is automatically created by Revit
Building. If you don’t want a view for a level,
clear Make Plan View on the Options Bar.

bl ake Flan Wiew

You can choose to rename the level from the
Project Browser by right-clicking this view
and choosing Rename from the context-
sensitive menu.
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Add Grid Lines

12.

13.
14.

15.

16.

17.

From the Project Browser, open Floor Plans
Level 1.

On the Basics Design Bar, click Grid.

Click two points to place the first vertical
gridline. Pick from bottom to top, or south to
north.

On the Basics Design Bar, click Modify and
select the gridline in the project.

On the Edit toolbar, click Array.

On the Options Bar, set the following:
a. Keep Linear.

b. Keep Group and Associate selected.
c. Inthe Number box type 5.

d. Keep Move to 2nd.

Click the gridline, move your cursor to the
right, and on your keyboard type 6m and press

Student Workbook

Gridslines and level line marks behave much the same
way and have similar controls for the marks.
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Autodesk

The direction used to draw the gridline
defines the side where the bubble is

attached. |
74

If you draw it in the wrong direction, you can
use the check box that appears at the end of
the gridline when the gridline is selected.

¥ Cee-—e [
O e -e4) M
¥ Cee-e4:)

Note: Same applies to level markers.
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When you‘ve finished the array, you can
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Enter. easily change the number of copies. If
necessary, click an element in the array to
display the number of copies.

Adjust Arrayed Elements Modifying a dimension between arrayed elements will
modify all arrayed elements.

18. Click Gridline 2, and on the Options Bar, click FE Spit = Tome S| Ultset | g gl
Activate Dimensions.
Activate Dimensiu:unsl F
e,
? 8 9
1 : 1 : 1
| ] |
19. Click the dimension that appears, and type 20 The entire grid system adjust to the new
to enter 5.7m for the distance dimension.
Add Horizontal Grids
20. On the Basics Design Bar, click Grid. ) ) @ & B,
21. Click two points to place the first horizontal ! ! ! ! !
gridline from right to left. | | | | |
22. Press Esc twice. l l l | |
I I I I I
| | | I I
| | | | |
I I I I I
O_ 'i I i i _____ [

23. Zoom around the bubble of the horizontal
gridline.

24. Select the gridline. Click the text in the bubble,
change the value to A, and press Enter.
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25.

Create an array with this gridline. Clear the
Group and Associate check box. The distance
between two lines should be 4m and the
number of copies set to 4.

Add a Foundation Wall

26.

27.

28.

29.

30.

Right-click in the view, and choose View
Properties from the context-sensitive menu.

In the Element Properties dialog box, click
Edit next to View Range.

From the View Depth drop-down list, select
Level Below.

In the View Range dialog box, click OK.

In the View Properties dialog box click OK.
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Crop Region ]

Crop Region Visible

Yiew Range [ Edit I
Aissociated Lewvel [%

Scope Box

Wiew Depth

Lewvel: Level Below [T.O.F.] -

Azzociated Level [Level 1
iLevvel Below [T.0.F ]
Urlirnited

Autodesk

Arrays in  Autodesk Revit Building are
powerful. You can move one element in the
array and all the others move accordingly.
Note, however, that this occurs only if you
have selected Group and Associate from the
Options Bar before array creation.

The foundation wall is positioned below the
current level. If you don't change view depth,
you cannot see the new wall that you are
going to add.
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32. On the Options Bar:

31. On the Basics Design Bar click Wall. D ) ) O O
a. Select Basic Wall: Foundation - 300mm !

Concrete. o] ——-—- e —" | —-—-— _
b. Set Depth to Level T.O.F. | | | | |
c. Check that alignment is set to Wall . . . . .
Centerline. (O — " T |——— "=
d. Clear Chain. ) | | | |

33. Draw a first wall from intersection between O _'_'_i'_'_'i_ ''''' | _____ i'_
lines 1-A and intersection 1-C. Click the lock : : : :
symbol to lock the wall with the gridline. ol . L l_ | _

34. Using the image as a guide, add five walls. All D ) ) &) ) If you've used the Chain option, you probably
of_(tjr;.em must be locked with the corresponding | | | | | dor;’t se@i thke phadlocll< ;ymt;]ql. LEl)se the Align
gridline. | | | | | tool to lock the relationship between the

{:}—-!—- —-—159%5}-— gridline and the wall.
i a | O] =
N | . '_______ = [[u]y]
O = T |
| | | & e
O N ey B I I ol —s | —
- - ] -
1 1 1 —+
o L= N N R R
| | e | | T e

35. Right-cli_ck in the view, and choose View > ) ) > P The fou_ndation_walls disappear because they
Properties. | | | | | are not in the view range.

36. In the Element Properties dialog box, click O e | e SRGEEEES et l-—

Edit next to View Range. | | | | |

37.In the View Depth drop-down list, select IC:'_'I_'_'_I ''''' T |7 —— I~
Associated Level. | | | | |

38. In the View Range and View Properties lC}__l_____l_____l_ _____ | |
dialog boxes, click OK. i i i i i

O_'I_'___l _____ T - - " . T T [
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39. On the Basics Design Bar, click Wall:
40. On the Options Bar:
a. Set type: Basic Wall: Generic- 200mm.
b. Set Height to Level 2.
c. Check that alignment
Centerline.
d. Clear Chain.

is set to Wall

41. Using the image as a guide, add these walls.
All of them must be locked with the
corresponding gridline. Lock each wall section
immediately after drawing it.

42. Select the gridline 2. With the Move tool, move
this gridline 300 mm to the right.

43. Select all the vertical gridlines, and on the
Options Bar, click Ungroup.

44, Press Esc.

45. Repeat for the horizontal gridlines.
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The distance between each vertical gridline is
maintained. Each vertical bay is increased by
300mm because they are in a group created
by the Array tool. This constrains their
movement, so what you do to one bay is
applied to all bays.

Because the walls are constrained to the
grids, they move with the gridlines.

Each gridline can now be moved individually.

Now that you've ungrouped the element, the
number of elements in the array can no
longer be changed automatically.

The gridlines adjust as if you had used the
Copy tool to create the five gridlines.
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46.
47.

48.
49.

50.

On the Basic Design Bar, click the Dimension
tool.

Click gridline 1 (on the line).

Click gridline 2.

Click in a white area of the screen above grid
D to place the dimension.

Select gridline 2 and change the dimension
value to 2m.

Add Structural Columns to Gridlines

51.

52.

53.

Go to Floor Plans Level 1.

On the Structural Design Bar, click Structural
Column.
On the Options Bar, set Level 2 as the height.
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Like the foundation walls, structural members are often
drawn down from the current level to the level below. This
is a setting like walls on the Options Bar.
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Autodesk

The grids are no longer constrained by the
array, but the walls are still constrained to the
gridlines.

If you do not see the Structural tab on the
Design Bar, you can add it by right-clicking
anywhere on the Design Bar and choosing it
from the context-sensitive menu.

Structural components are automatically
locked with gridlines.

Click exactly at the intersection: zoom in if
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54. Click the intersection between gridline B and
2.

55. On the Options Bar, click Grid Intersection
and select gridlines B, C, 3, 4.

56. On the Options Bar, click Finish.

57. Press Esc twice.

58. Select the four interior columns.
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necessary.

You have a choice as to the direction to draw
the columns, up or down (height or depth).

Most of the structural elements, including the
foundation, are drawn extending down. This
includes the foundation wall and the structural
columns.

To enable multiselect, press the Ctrl key or
select by frame.

Click two points that define the frame. The
direction used to create the frame determines
selection mode.

I T
B From A to B —=
T I T T
:I I; T T
R Erom B 1o A —
T T
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59. With  the
Properties.
60. Verify:
Base Level = Level 1
Top Level = Level 2
Top Offset =0
61. Click OK.

columns selected, right-click

Create an Extruded Roof

62. Go to Floor Plans Level 1.

63. On the Basics Design Bar, select Reference
Plane.

64. Add a reference plane on the west and east
sides of the building.

65. Press Esc twice.
66. Select the reference plane on the west side.

67. Change the value of the temporary dimension
to 300mm.

68. Convert the temporary dimension to a
permanent one and lock it.

69. Perform the same operations for the east side.
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Autodesk

In this section you create two reference planes,
as well as an extruded roof that is constrained
to the reference planes.

Drawing a reference is like drawing a line;
you simply click two points (start, end).

To convert a temporary dimension into a
permanent dimension, simply click the
symbol below the dimension line.

1
3000

To lock the dimension, select it and click the
blue lock symbol near the dimension line.

300
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70. Select the west side reference plane, and on

the Options Bar, click Properties. Roof Shape
@D—-AE—‘——-—E
71. In the Element Properties dialog box, type l
ROOf Shape in the Name parameter' Instance Parameters - Contral selected or to-be-cr 1
. . . . Parameter | f*m_—l .
72. Click OK in the Element Properties dialog IHEnhiyliak Once you'name a reference plane, it displays
box. Marne Roof shape !
that name when selected.
Scope Box Mone
Add a Roof by Extrusion In this section, you use the reference plane

as a work plane to draw an extruded roof.

73. Open 3D view, and click Work Plane Visibility

The blue grid is the work plane on which you
on the Tools toolbar.

are working when you create the sketch. In
most cases Revit Building automatically
creates a work plane that enables you to
sketch. If Revit Building can't find a solution, it
prompts you to select a suitable work plane.

74. On the Basics Design Bar, click Roof>Roof

by Extrusion. ¢ Roof » Roof by Fookprint
ﬁ Elaot k R Sicn
Foof by Face
PE Grid i

Roof Soffit

L S
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75.

76.

77.

In the Work Plane dialog box, select Roof
Shape in the Name drop-down list.

Click OK in the Work Plane dialog box.

In the Roof Reference Level and Offset
dialog box, click OK to accept Level 2 as a
reference level for the roof.
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As you can see, if you name a reference
plane, it automatically creates a work plane.
This is a useful feature.

Work planes can be defined by a face on an
object (a wall, for example), a reference
plane, or a line.

Notice that each of the gridlines is
automatically considered to be a work plane.

Work plane is aligned with the reference
plane placed previously.

Click the Work Plane Visibility tool again if it
has turned off.

To sketch the roof, it would be easier to have
a point of view perpendicular to the work
plane.
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78.

79.

80.

81.

82.

83.

84.

Press F8 on your keyboard.

Expand the Dynamic View dialog box, and
click Orient to a Plane.

In the Select Orientation Plane dialog box
select Roof Shape in the Name drop-down
list.

Click OK in the Select Orientation Plane
dialog box.

With the Lines tool selected on the Design
Bar, click Arc (Passing Through Three
Points) on the Options Bar.

Draw an arc with the image as a guideline.

On the Design Bar, click Finish Sketch.
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27964
3
%,\/N

1

z% Properties

@@ Finish Sketch
@ Cuit Sketch

85. From the View menu, choose
Orient>Northwest.

86. Highlight an exterior wall, press Tab on your
keyboard, and click to select the walls.

87. On the Options Bar, click Attach and select
the roof.
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88. Go to Floor Plans Level 2.
89. On the Tools toolbar, click Align.
90. Click the east reference plane.

91. Click the edge of the roof.

Create a Strip Footing

92. Open the 3D view.
93. Click the Work Plane Visibility tool to turn off the
grid.

94. On the Structural Design Bar tab, click
Foundation>Wall.
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The Continuous Footing tool adds a spread
footing at the base of a wall. In this case, you
add the continuous footing at the bottom of the

lower of the two walls.
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95. Click the lower wall to add the continuous
footing to the lower stem walls.

/

/a

Now that your model is filled out, explore the
constraints still on the walls and gridlines.
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Unit 7

Theory: Design Information Organization

Autodesk Revit Building: Components, Groups, Categories, and Subcategories

This unit has two exercises. The first exercise provides a quick overview of the organizational structure of Autodesk Revit Building design objects.
The second exercise explores the user-created organizational system of Revit Building groups.

Unit 7, Exercise A

In this exercise you create and apply a view template to explore the categories and subcategories of object styles that are the basis for object organization and
structure in Revit Building.

Create a New View and Apply a View Template

1. Open file Unit 7a — start. =

2. The file should open with the Floor Plan Level
2 active.

3. The plan view has a view template assigned to :
it (Architectural Plan 1-50).
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4. In the Project Browser, right-click Floor Plans:
Level 2 and choose Duplicate with Detailing.

5. Right-click Floor Plans: Copy of Level 2, and
choose Rename.

6. Rename this to Level 2 Furniture.

7. Tile the Level and Level 2 Furniture views.

8. Hold the Control key and select both the Level
2 and Level 2 Furniture views.

9. Right-click and choose Apply View Template.

10. Click OK.
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Find Referring Yiews

Apply View Template. ..

Create View Template From Yiew, ..
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Autodesk

Duplicate with Detailing copies the annotation
elements that are placed in that view.

The new view has dimensions, tags, and other
annotation copied from the original view.

Although you could use Duplicate rather than
Duplicate with Detailing here, you are going to
take care of these elements with a view
template.
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Both views have now been updated with the
new set of visibility parameters stored in the
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11.

12.

13.

14.

Right-click the Level 2 view in the project
browser.

Choose Apply View Template.
Click the Architectural Plan 1-50.

Click OK.

Edit the Furniture Plan View Template

15.

16.

17.

18.

19.

From the Settings menu, choose View
Templates.

Set the view template to edit to Funiture Plan 1 -
50.

Under Visibility, click Edit.

On the Model tab note that Plumbing Fixtures
is set to By Category.

Expand the Furniture category.
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Autodesk

view template.

The Level 2 view is returned to its original
state.

In this section you edit the view template
parameters to turn off the furniture and door
tags.

When a view uses the By Category setting, it
is looking to the Settings>Object Styles for its
display parameters. There are no overrides
set for this view template.

These are the subcategories of Furniture. In
general, subcategories are established by the
families as you load them into the project.
You create a new subcategory later in the
exercise.

113



Autodesk Revit Building Student Workbook Autodesk

20. Click the Annotation tab. Clearing these elements tells Revit Building
e Clear Door tags. not to display them when you apply this view
e Clear Furniture tags. template.

o Verify that Dimensions, Elevations, and
Sections are cleared.

21. Click OK two times to return to the drawing
window.

22. Set the Level 2 Furniture view current. The door tags and furniture tags have been

- turned off for this view only.

23. From the View menu, choose Apply View
Template and select Furniture Plan 1-50. I You can save visibility settings in View
Note how some components disappear while ‘ ‘ Templates and recall them to be assigned at
others appear. | any point to any view. The visibility settings

define what categories and subcategories are

visible within a view.

[
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-
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e

To save the active visibility setting that you
define as a view template, go to menu
View>Save as View Template.
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To apply a view template, go to menu
View>Apply View Template.

R
-

To change View Template settings, go to
menu Settings>View Templates.

Change an Object Style Globally The object styles control the linework representation for Use Category/Subcategory structure to
all the objects. Changes you make in this dialog box affectf manipluate the settings for the lineweight, line
all views that do not have an override in place. pattern, and material for the objects.
24. From the Settings menu, choose Object [Obfect Styes & | The Object Styles dialog box has three tabs:
Styles. R i i Lot i Model Objects, Annotation Objects, and
Imported Objects.

You can control the appearance of model and
annotation objects from the first two, while on
the third tab you can control display settings
for imported objects such as DWG format files
(line color, weight, style).

PEEREREEREEERRERERE
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25.

26.

27.

28.

Scroll down the window to Plumbing Fixtures
and change color to Red. Click OK.

Open the Level 1 plan view.

Verify that the plumbing fixtures have assumed
the new color settings.

Close the Level 1 Plan view.

Create and Assign a Subcategory

29.

30.

31.

Scroll and expand the Furniture category.

Click the New button, to add a subcategory
called Bedroom Closet.

Click OK, and change the subcategory color
to Orange by clicking the color column.

Mechanical Equ... | 1
Parking 1
Flanting 1
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Autodesk

Because styles are not view specific,
changing the color of a category affects the
display of that category in all views.

Subcategories are primarily used by families as
a means of providing visibility, lineweight, and
material assignment control of the
subcomponent of the family.

115



Autodesk Revit Building

32. Select the furniture item inside the closet in the
main bedroom (see image). It's an in-place
family. On the Options Bar, click Edit.

33. Select the shelves of the closet (see image),
right-click, and choose Properties.

34. Change the subcategory to Bedroom Closet.

Student Workbook

ENEIN|

~

Furniture 1 OSet
Furmb*%j

Instance Parameters - Control selected or to-be-created instance

Parameker | Yalue |=|

Constraints

Materials and Finishes

Identity Data

Subcategory Eiedroom Closet I W
Solidoid Solid

Autodesk
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35. Select the symbolic lines defining the closet,

36.

37.

right-click, and choose Properties. Assign the
subcategory Bedroom Closet.

Click OK to close window, and on the Design
Bar, click Finish Family. Note the color
change of the components.

The visibility of the Bedroom Closet
subcategory can be switched off even if the
rest of the furniture is visible. Open the
Visibility settings for this view and expand the
Furniture category. The Bedroom Closet
subcategory is now available.

Student Workbook

Inztance Parameters - Control selected or to-be-created instance

Parameker Yalug |=|

Constraints

Dimensions

Identity Data
Subcategory
Other

Reference
Ml ar Surnbnlic

Eiedroom Closet

‘Weak Reference

Closet

5 rm?

T

Autodesk

You can override the color of the category or
subcategory by opening the visibility settings for
the view and setting a view override.
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Unit 7, Exercise B
The second exercise explores the user-created organizational system of groups.

Create a Group

1. Open the data set Unit 7b — start.rvt.

=] |
W IL E— 9
RAE N .
: I | ;
ST T
I 3

2. Verify that the Floor Plans Level 1 is current.
Zoom into the desk and chair.

4, Select the wall, shelf, door, window desk, and
chair.

w

—— ——

Autodesk
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5.

10.

Click Group on the toolbar.

While the group is still selected, on the Options
Bar, click Properties.

In the Properties dialog box, click Edit/New.

In the Type Properties dialog box, click
Rename.

Name the new group Typical Office.

Click OK until you are back in the drawing
window.
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7 g Grﬂﬁ@.«?
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v| | '] | MPress+

unit 7b - Complete.rv. RS
| =@ Views (all
[= Flanr Plans

Model Group : Group 1

Basics

Madallina

Edit/New.. |

Type Properties

Eamily: |S_l,lstem Family: Model Group v|

¥ |

Bename...

Load...

Tvpe: | Group 1 Duplicate. ..

Rename

Previous: |Gr0up 1 |
alue

Mew: | Typical Office |

[ oK J ’ Cancel ]
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K
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|

I |

The group is created, but is named Group 1.
It is a good habit to name your groups as you
create them.

The group has three grips. The middle grip is the
insertion point of the group.
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11. Drag the insertion grip to the lower-left corner
of the space.

Array the Office Group

12. With the group still selected, click the Array
tool, and on the Options Bar set:

a. Array type = linear

b. Clear Group and Associate
c. Number=6

d. Move to 2nd

e.

Constrain = selected

13. Click anywhere in the drawing window for the
first point of the array.

14. Drag to the right.
15. Type 3m and press the Enter key.

Student Workbook

Eﬂ [ ] Group And Aszociate  Mumber; EI
I
W

Move Ta: (8 2nd () Last Cantrain

_____

Autodesk

The array is created. You cleared Group and
Associate because the office parts are already in

a group.
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Modify Groups

16. Click any of the groups.

17. On the Options Bar, click the Edit Group tool.

18. Redesign the office:
e Move the desk, chair, and lamp toward
the window.
e Move the door against the right wall.
¢ Rotate the shelf.

19. On the Design Bar, click the Finish Group
tool.

Add Components to a Group

[ ] lEdithnup] [Llngn:uup]

=
— \

@@ Finish Group

i arcal Oy

—

Student Workbook

Autodesk

You can modify, add, or subtract from the
objects in the group.

The group is open for editing. Those objects not
in the group are dimmed and not accessible.

When you are editing the group, you can move
the group components around, but you cannot

Edit Group F
|} Madify
T} add To Group

EJ- Remowe From ¢
1] Attach Detail

#|@ Finish Group =

& Cancel Group
The Design Bar lets you operate only on the
objects already in the group.

=W =i =l =
|

0 I O IO |

i iJ [} =

The change is propagated through each of the
offices. Even objects such as doors and
windows that have relationships to the other
elements can belong to and be modified by
groups.

To add components to a group, they must first
exist in the project.
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20. Use the Component tool to add an M_ Chair-
Corbu to the left office.

21. Click any of the groups.

22. On the Options Bar, click Edit Group.
23. Click the Add to Group tool.

24. Click the chair you added.

25. On the Design Bar, click the Finish Group tool.

Duplicate the Group

26. Click the left office group.
27. On the Options Bar, click Properties.
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Edit Group

k Modify
": Add To Group
;“7_..-.‘.. r\

=

@il

#|@ Finish Group

i
Model Group : Typical Office v
Basics il - 7b - Co .‘ T
View | =@ Views (all]
Madallinn = Flanr Plans

Autodesk
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Once a group is defined in the project, it acts
much like any other Revit Building object. You
can create types based on the original.
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28. Click the Edit/New button.

29. Click the Duplicate button. ,
3

Rename... j

30. Name the new group Vice President Office. _

Mame: |Vice President Officel

" JC

31. Click OK to return to the drawing window. | Model Group : Vice President Office v | (7] | [ Press + The group selected when you accessed the
properties takes on the new group definition.

Basics
View
Modelling

| Modify

Modify the New Group

32. Select the Vice President Office groups.

33. On the Options Bar, click the Edit Group tool. [ ] [Editﬁmup] [Llngn:.up]

—
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34.

35.

36.

37.

Copy the M_Chair — Corbu and remove the
shelf to make room for it.

Change the desk type to M_Desk 1830 x
915mm. Move it into place.

Change the chair type to Executive.

On the Design Bar, click the Finish Group
tool.

Apply Group Type to Another Group

38.

39.

Click the group on the far right.

Change the group type on the Options Bar to
Vice President Office.

‘ b_Dezk 0 1830 « 915mm

k_Chair-E mecutive

Student Workbook

Autodesk

Changes to the Vice President Office group do
not affect the other groups in the project
because they are of a different type.
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40. Save and close the project.

Groups can be powerful tools for working with sets of
objects within the Revit Building environment.

Student Workbook

On your own, further explore the use of groups. Create an
entry for the building. Can you create groups that you can
swap out for one another, showing different solutions to
the entry design?

Autodesk

You can insert groups using the Design
Bar>Modeling tab>Model Group tool.

You can export groups and load groups using
the File menu: Save to Library and Load from
Library. These files are stored as RVG files
outside the project (RVT) environment.
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Unit 8
Theory: Domain-Specific Knowledge

Autodesk Revit Building: Roofs

This exercise takes you through adding some more detail to the roof in addition to taking a look at how to put together multiple roofs to achieve different forms.

Exercise Setup

This data set is the same as the building at the
end of exercise 7b. The southwest corner has
been added and a new level called Upper Roof
has been created.

1. Open the data set Unit 8 - start.rvt.

Any extruded roof (as opposed to a roof by footprint) can

2. Clip the Extruded Roof. be cut using the Cut Plan Profile tool.
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[Eut Plan F'ru:ufile] [Edit ‘Work Plane. .. l [Rehnst]
b
Jiews [all) 25100.0

5. On the Options Bar, click the Cut Plan Profile F'DDLZLEBT; =
tool.

Lewvel 2
Site & "%\ <
T.QF.

Upper Roof
Ceiling Plans

Lewvel 1

Lewvel 2 .

T.OF. o

IHarmar Banf

3. Setthe Upper Roof Plan view current.

4.  Click the roof in the plan.

6. Draw a shape that follows the outer edge of the
upper walls.

7. On the Design Bar, click the Finish Sketch
button.

Roof by Footprint: Pick Walls Versus Lines with Here you create an upper roof on the entry walls. An

Offsets earlier unit illustrates Roof by Footprint, and here we
discuss some of the limitations and workarounds using the
roof you create in this section as a basis for a slightly more
complex (to Revit Builidng) roof.

Autodesk

This process initiates sketch mode. Just draw
the shape you want to remove from the extruded
roof. This must be a closed shape.

Notice the linework on the south and west sides
is outside the roof. Try not to make the lines
coincident with the edge of the roof.

The shape that was sketched is now removed
from the extruded roof.
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8.

10.

11.

12.

13.

14.

15.

Set the Upper Roof view current

Click the Roof>Roof by Footprint tool.

On the Sketch Design Bar, click Pick Walls.

On the Options Bar, set:

. Defines Slope = selected
. Overhang = 600
c. Extend to Wall Core = selected

Click the two east walls to create the lines as
shown at right.

On the Sketch Design Bar, click Lines.

On the Options Bar, set:

. Draw method = Pick Lines
b. Defines Slope = selected
c. Offset = 600

Draw the two lines on the west side shown in
the image.

LR rm

E.H Camponent

|E F.oom

B Floor
PP Grid

IL Lines

F7 Ref Plane

[ Pick walls
Lo align Eaves

Defines zlope

Qo> | IEEEIEEEEY
Roof by Extrusion
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F oof Plan
Site
Upper Roof

Roof by Face

Roof Soffit
—Aoof

I o 30 views

Overhang: | 600.0 Extend to wall core

Sketch

[:E- Muodify

1 Dimension

IL Lines %

A7 Ref Plane

ﬂm Defines slope Offzet: |BO0.0

Autodesk
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16. Use the Trim tool to clean up the corners of the p
linework. -

17. On the Sketch Design Bar, click Roof
Properties.

Dimensions

18. Set the slope angle = 30.000°. Risef12" 4"
Yolurne

19. Click OK to return to the drawing window.

The roof is created, but not symmetrical to the
entry walls. This is because of the differences in
the lines created by picking walls versus using
the Lines tool.

20. On the Sketch Design Bar, click Finish Roof.

21. Add a section as shown here.

The sketch lines drawn with the Lines tool
originate at the edge of the roof at the level the
roof is constrained to (left side of image).

22. Open the Section view and tile the two views;
Section 1 and Upper Roof.

The sketch lines drawn with the Pick Walls tool

Upper Roof establish the facia edge of the roof below the
| | | I\I T oo EQ level by a distance determined by the slope of
the roof over the overhang setting.
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Notice also that the Pick Walls tool had Extend
to Core selected. The outside face of the core
(the metal studs) of the wall is used and the
overhang of 600 is calculated from this point
rather than the exterior face of the entire wall.
As such, the overhang on the “Picked Walls” is
slightly less than the overhang of the drawn line
segments

Align Eaves Align Eaves is a tool in the sketch mode of a footprint type
roof.

23. Setthe Upper Roof view current.

24. Click the roof.

25. On the Options Bar, click the Edit button.

26. Click each of the lines and use the temporary \ oo
dimensions to adjust the distance to the face of Q’?\/h\"
the wall to 600. o
e
N
-

27. On the Sketch Design Bar, click the Align
Eaves tool.

28. Click the eave to align to (the southeast line).

-i0s
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29. Click the eave to align (the southwest line).

30. Repeat for the northern lines. All the sketch
lines should now be set to the same value.

31. On the Sketch Design Bar, click Finish Roof.

Create Multiple Roofs

32. Open the roof sketch for editing.

a. Setthe Upper Roof view current.
b. Click the roof.
c. On the Options Bar, click the Edit button.

33. On the Sketch Design Bar, click Roof
Properties.

34. Click OK to return to the drawing window.

35. Delete the southwest line.

Student Workbook

The roof should now be symmetrical to the underlying
entry walls.

Sometimes you need to create two or more roofs to
complete the shape you are looking for. Any roof with a
discontinuity in the form probably needs to be created
from two different roof objects. This section guides you
though creating a simple example of such a roof, as
shown at the right.

Autodesk
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36.

37.

38.

39.

a.
b.
c.

a.
b. Click the southwest wall.
C.

d. Click the roof to attach to.

On the Sketch Design Bar, click Lines, and on
the Options Bar set:

Draw method = Draw
Defines slope = Cleared
Offset=0

Draw the three lines on the west side shown in
the image. Verify that these lines do not define

slope.

On the Sketch Design Bar, click Finish Roof.

If you want, you can extend the wall to the roof:

Open a 3D view.

On the Options Bar, click Top/Base Attach.

Add the second roof to complete the form.

40.
41.
42.

43.

Set the Upper Roof view current.
Click the Roof>Roof by Footprint tool.

Use the Lines tool to draw the lines shown at
the right.

On the Sketch Design Bar, click Finish Roof.

Student Workbook

| I?H | [] Defines slope | [+] Chain |7_'[

\

Autodesk

Note only the outermost line defines a slope.
The other three do not.

The roof is finished, but like the first roof in the
exercise the linework is based at the upper roof
level rather than the eave of the existing roof.
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44,

Open the section view and use the Move tool
and snaps to move the roof into place using
the roof beyond as the reference.

Create Fascias and Gutters

45,

46.

47.

48.

49.

Open the 3D view of the project.

Click the Modeling tab of the Design
Bar, and then click the Host Sweep>Roof
Fascia tool.

There is only one type defined in this project.

Click the upper edge of the fascia area of a
roof.

Continue clicking edges to add the fascia to

Student Workbook

Revit Building provides the ability to sweep a shape
around the edge of a roof. This can be any shape stored in
a roof sweep type of profile family. The odd thing about
many of the sweeps is that although the shape definition is
stored in a family (RFA file) the definition is buried (or
nested) in a system family definition in the project file.

. . I JELUUT |
Curtain Grid E Legends
BB mullion [ Schedules/Duar
@ Host Sweep = Wall Sweep
et Wall Reveal
Decal... Fuoiof gutter%
T e Floor Slab Edge

Fazcia

unit & - Lomplere.ryk...
=8 Wiews [all

Autodesk

Note the fascia is a system family (defined only
in the project, not as an RFA file). There are
other families you can load and use in the
project but you would need to duplicate this type
and assign the loaded profile into the type
parameters of the new type.
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each edge of the roof.

50. Click the Modeling tab of the Design
Bar, and then click the Host Sweep>Roof
Gutter.

51. Click the fascia edge about the entry door.

Create Soffits

52. Set the Upper Roof level current.

53. Click Roof>Roof Soffit.

B ruion
'@ Haost Sweep =
Opening. ..

[E&] ecal. .
I‘x._. Lines

Creating a soffit in Revit Building is much like creating a

roof.

- .
‘@ F.oof =
@ Floar
EEII Ceiling
& Stairs
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Wall Sweep
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Roof Eascia

Floor 5lab Edge !

Roof by Fookprink
Roof by Extrusion
Roof by Eace

= Elevatiug [Buildir

Autodesk

Be careful as you select. Because the inside
face of the fascia, the roof and the outside face
of the fascia are all very close together, it is
easy to add the gutter to wrong edge.
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Although there are automatic selection tools that
allow you to select roofs and walls, because this
is not just a single roof, you may find it easier to
draw the lines manually.

54. Draw two sets of lines as shown in the
illustration.

55. On the Sketch Design Bar, click the Roof Inztance Parameters - Contral selected ar to-be-created instal
Soffit Properties and set the Height Offset

Farameter Wal

From Level to -300.0. |
Constrainkts

Level Upper Roof
Height Offset From Level 500,0]

Dimensions
Slope Angle

o
~

56. On the Sketch Design Bar, click Finish
Sketch.

The two geometries are joined and the profile

57. Click the Join Geometry tool. line wraps both objects.

58. Click the soffit, and then click the roof.
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Unit 9
Theory: Delaying Specificity

Autodesk Revit Building: Massing

Student Workbook

There are two exercises in this unit. This first exercise guides you through the process of adding mass elements to a Revit Building project. The second illustrates

the software’s ability to import SketchUp files and how to use them as mass elements.

Unit 9, Exercise A: Mass Components and Building Maker

In this exercise you work with Autodesk Revit Building software’s Building Maker. Building Maker is a collection of tools that includes

¢ Mass elements composed of solid forms and void forms

o Walls, floors, roofs, and curtain systems associated with the mass faces

The general workflow in this exercise is to create the mass forms, apply the building elements to the faces, modify the forms, and then update the building

elements to the new geometry of the changed form.

Create a Mass Element

1. Open file: Unit 9a — Start.rvt.

1

[ ]

L
i

\ Mir
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2. In site view, right-click the Design Bar and
choose Massing from the context-sensitive
menu to show the Massing Design Bar if it is
not already visible.

Add a Mass
3. On the Massing Design Bar, click Create
Mass.

4. Click OK in the Show Massing dialog box if it
appears.

5. Give the massing a name.

6. The Massing dialog box appears. Click Solid
Form>Solid Extrusion.

7. On the Options Bar:
a. Enter 25m.
b. Click the pick lines (the pencil
symbol).
8. Zoom in the upper-right city block and highlight
one of the lines that defines the building
footprint.

Basics
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v Basics

Wigw W Wiew
Maodelling v [Modelling
Drafting v Drafting
Rendering v Rendering
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Massing
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@ Solid Extrusion
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& Solid Revolve
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Autodesk

Design Bars can be displayed or hidden to
optimize screen space.

Both Additive (Add Mass) and Subtractive
(Cut Mass) Masses are created in sketch
mode.

Forms can be created in four standard ways,
(extrusion, blend, revolve, sweep) and can be
either solid or void. Voids are subtractive forms
that cut geometry from solid forms.

Sketch lines can be drawn or selected. When
selecting, it's possible to automatically lock the
lines to the original drawing by clicking the Lock
option on the Options Bar.
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9. Press Tab to chain-select all the lines. S —— Like selecting a chain of walls, you can click
' connected lines to generate sketch lines by

10.

11.

12.

13.

14.

Click Finish Sketch to complete the mass.

Repeat steps 6-10 to create a mass for the
small building on the same block.

Click Finish Mass to complete the mass.

Change to the 3D view.

Return to the site view and repeat the process
with all the building footprints in the blocks.

#|@ Finish Sketch
& Quit Sket

|Chain of wals or lines)

%_l ]

using the Tab key.

Quit Sketch discards the lines that were
drawn in sketch mode.

This is a nested series of sketch modes. One

i mode takes you to the mass creation set of
Ak Feons % Design Bar options. When you start a solid or
G Void Form > o void, you drop down one more level and the
sle Finish Mass s 08 Design Bar changes to a more familiar sketch
® Qut Mass l,\} © sl mode. You must click Finish Sketch and

Finish Mass to complete the command.

You have drawn two shapes in the mass
element sketch mode. These will be two parts
on a singular mass element when selected.
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15. Set the mass heights as shown in the image on Change heights (or depths) after creating the
the right. Note: Because some masses have masses by selecting the mass, opening its
two loops of lines, as in the building in the Properties dialog box, and changing the value
upper left, use Tab to select both of the closed- in the Beginning and End fields.
line loops. :l
Name the Building in the southwest corner
Building 3. You work with this building later in
the exercise. 25 m 25m
Note that for some of the buildings, you may
have to complete the sketch by drawing lines
instead of just selecting them.
| | 36 Create the building at the lower right as two
different solids within one mass element.
1 ] | Don't try to make it two parts of the same
28[m solid extrusion.
1P m
16. Open the 3D view. Type SD for a shaded view
of the massing.
f
K
o
17. Select the southwest mass and resize it by i Edit masses directly in any view by dragging the
dragging the blue grips that appear (there is ><\" i grips.
one grip for each face). {*”’_““‘ RN k
.-‘I
T |v 4
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Edit the Southwest Mass to Add a Void

18. With the southwest mass selected, click Edit
on the Design Bar.

19. Click Void Form>Void Extrusion.

20. On the Sketch Design Bar, click Set Work
Plane.

21. The Work Plane dialog box appears. Select
Pick a Plane.

22. Click the vertical face of the mass located on
the lower-left block.

23. On the Design Bar, click the Work Plane
Visibility button to see the active work plane.

Student Workbook

The process of adding a void—or subtractive solid—is the
same as creating the original solid.

T FIace Mass Site

Mok o » ‘ o v | ’
[3J Yoid Form » @ Void Extrusion

®|@ Finish Mass L Void ﬁlend k

a oo _SEELE UG DN [ NSHI .

50 Set Work Plane

4 Extrusion Proplag

sla Finish Sketch [Work Plane

@ Quit Sketch

Waork Plane E|
Current Wark Plane
M ame:
Extrugion
Specify a new work Plans
| Extrusion v

() Pick a Jine and uze the work plane it was sketched in

I QK l ’ Cancel ] [ Help

%ﬁ A

Wiark Plane Yisibility i

Autodesk

Setting a work plane allows automatic change
of the coordinate system in a simple way.

Select any face, reference plane, or gridline as
an active work plane. In the name drop-down
are named reference planes, levels, and
gridlines.

In this case, you are selecting a vertical face
directly in the 3D view.
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24.

25.

26.

27.

28.

Select the Lines tool and draw a rectangle-
based sketch. Autodesk Revit Building has
automatically changed the relative coordinate
system to vertical.

On the Options Bar, set the depth of the mass
to 20m.

Click Finish Sketch.

Drag the shape handle of the void until it snaps
to parallel geometry to make void cut
completely through the solid.

Click Finish Mass to complete the mass.

Student Workbook

8185.7

Depth 20m

@|@ Finish Sketch

& it Shskgk
=

Form : Cuk ExtrusH‘n_

Autodesk

Switch to an elevation view, or create a section
if you prefer not to draw in axonometric view.

In this case, the depth refers to the horizontal
plane, as you are drawing on a vertical plane.

The void appears as an orange shape.

Farm : Cut Exkrusion |

You do not need to be exact with the void. Once

you are done with mass sketch mode, the void
disappears.
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29. Select the southwest massing (the one you
have been working with).

30. On the Options Bar, click the Floor Area
Faces button.

31. Select the check boxes for all the levels.

Floor Area Faces

Student Workbook

Floor Area Faces

Level 1
Level 2
Level 3
Level 4
Level &
Level &
Level 7
Level 8
Level 9

K& EEEE E & E E

o |

Cance

Help |

Autodesk

Each level that intersects the massing is a
candidate for a floor area face. These faces
enable you to place floors and do quantity
takeoffs from the massing object. Planes are
drawn at each level.

L

// |

Already at this phase you can get feedback
from the building information model such as the
total floor area of the floor faces in the design.
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Make a Gross Floor Area Schedule

32. From the View menu, choose the
Schedule/Quantities tool.

33. Select the Mass category.

34. Click OK.

35. Add fields:
e Family and Type
e Gross Floor Area
e Gross Volume
e Description

36. Click OK.

37. Add a description to Building 3—Office Building
and click OK at the type change prompt.
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Revit Building provides the ability to get information from
the rough mass model, enabling you to dynamically see
changes in either the graphical form of the mass, or in the
tabular form of a schedule.

Newr Schedule

Lategory: Marmne:
Furniture Spstems # | |Mazz Schedule
Gutters

Lighting Pisturss (®) Schedule building components

Mechanical Equipment ) Schedule keys
Parking -
Planting

Flumbing Fixtures

Froperty Line Seaments

Froperty Lines Phase:
Railirngs p
Ramps Mew Construction

[

Mazs Schedule |

| Family and Type  { Gross Floor | Grozs Volume Description |
Building 1: Building 17689.02 m®
Building 2: Building 16165.98 m®
Buildling 3: Building 4500 m? 1755353 m° Office Building ll
Building 4: Fuilci o

This change will be applied to all elements of type
Building 3.

N

| QK | [ Cancel

Autodesk

For the schedule to work, the floor areas must
first be assigned to the mass object.

A gross building volume and floor area schedule
can be generated and placed in a sheet.

Only the building for which you created the floor

areas shows a value in the Gross Floor Area
column of the schedule.
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Add the Physical Floor Component

38. Isolate the southwest building.

e Open the 3D view.

e While pressing the Citrl key, click each of
the three building masses without floor
assignments.

e From the drawing window’s View toolbar,
click Hide Object.

39. Use the View menu to orient the view to the
southwest.

40. Change the height of the lower wing to just
under one of the floor area faces.

Student Workbook

The floor areas created previously are simple vertical
divisions of the mass that have no thickness. Use the
Floor by Face tool to add floors into the mass.

Isolate Category
Hide Category
Isolate Ohject

B0 D L

Modelling Drafting Site Tools Settings Window

New ' Qs E(@@®
Z,OOFT\ ' n =i= Split =i¢:|:|-— Trim ﬁ| Off:
Wiew Properties... VP
Dynamically Modify View  F8 }
Nrth
Visibility/Graphics... W South
East
West
Temporary Hide/Isolate »  Northeast
Apply View Template... I;Iogt;westt
Save As View Template... oLt eas
Top g
Ryt Dlarna

4 & @

Autodesk

You cannot use the Floor by Face tool until
you have the floor faces created.

Use Hide Object/Isolate Object to work on one
object in the project.

144



Autodesk Revit Building

Add Floors to the Building

41.

42,

43.

44,

45,

On the Massing tab of the Design Bar, select
Floor by Face.

On the Options Bar:
Set floor type to Insitu Concrete 225mm.
Verify that Select Multiple is selected.

Drag a window around the whole building.

On the Options Bar, click the Create Floors
button.

On the Massing tab of the Design Bar, click the
Walls by Face tool.

|} Modify )
. Create Mass

2 Place Mass

w Wall by Face
@ Floor by Face
@ Curtain Syst

@ Roof by Facfyo o by Face

= Ceili

Student Workbook

. Create Mass

74 Place Mass

@ Ronf hw Fare

Autodesk

Now that you have created the mass of the
building, you can start adding the building
elements.

The floors are automatically generated.
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46. On the Options Bar, set:

e Wall Type = Exterior Brick on Mtl. Stud
e Draw Type = Pick Face (House Icon)
e Height = Automatic

e Loc Line = Core Face Exterior

47. Click the walls shown at right.

48. Click the Show Mass tool.

49. Click the Show Mass tool to show the mass
again.

Adjust the Building Envelope (Massing)

50. Click the Modify tool.
51. Select the mass.

Blazic "all : Exterior - Brick on Mt 51

Basic wall : Cw' 102-50-100p
Basic wall : Cw' 102-50-140p
Baszic wall - Cw' 102-50-215p
Basic Wall - Cw' 102-85-100p
Baszic wall : Cw' 102-85-140p
B agi Il : Cw 102-85-215p

21 &l

oo Brck on i Stud

Student Workbook

| voore < v] | Lot Comron £ 4]

Autodesk

Spin the model to select these faces. Hold
down the scroll wheel and move the cursor to
spin the model.

This tool enables you to move back and forth
between seeing the massing and the floors and
walls or just the floors and walls.
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52. Use the triangular face grips to modify the
lower wing (see illustrations at right):

e Top face down one level

e South face half the distance to the street

53. Click any white area to deselect the building.

Update the Walls and Floors

54. Select the floor exposed by dropping the top
face.

55. On the Options Bar, click the Remake button.

56. Repeat, selecting the south wall of the lower
wing.
57. Repeat for the lower three floors.

Add Curtain Wall System

Student Workbook

Autodesk

If stray portions of the mass show up as you
grip the mass faces, use the Edit button to
access sketch mode and adjust the void
extrusion to clean up.

The building elements are now out of sync with
the mass model.
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58.

59.

60.
61.

On the Massing tab of the Design Bar, click the
Curtain System by Face tool.

Verify that the curtain system is set to 1500 x
3000mm.
Select the remaining exterior faces.

On the Options Bar, click the Create System
tool.

Adjust Curtain Wall System

62.

63.

64.

In the Project Browser, expand Families>
Curtain Systems>Curtain System.

Right-click the 1500 x 3000mm type, and
choose Properties.

In the Type Parameters set the Layout (Grid 1)
(vertical spacing of the horizontal grid) to Fixed
Distance and 1000.

Set the Layout (Grid 2) to Fixed Distance and
2000.

65. Click Rename and enter 2000 x 1000mm for

the name.

66. Click OK two times to return to the drawing

window.
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Massing

[ Modify

.' Create Mass

74 Place Mass

i Wall by Face

‘& Floor by Face

& Curtain Swstem by Face|
@ Roof by Face L%

| Curtain Spstern : 1500 = 3000w

| (&)

[= Curtain Systems
(=1 Curkain System —_—

Curtain /=l Mullions Duplicate
Dietail ltems N
Doars Delete E
Flaorg Copy to Clipboard 1
Furriture Rename
Mazz Select All Instances
Parking Create Instance
Flanting Match
Prafiles =
Railings m
Rampz | I l’\?
[+ Panks
Grid 1 Pattern %
Layouk Fixed Diskance
Spacing 1000.0
Adjust For Mullion Size F

Grid Z Pattern
Layouk

Spacing

Adijust For Mullion Size

Fixed Diskance
2000

]

Previous:

1500« 3000mm
Mew: 2000 % 1j00mm

Autodesk

Because you are editing the type, the changes
you make apply to all curtain systems in the
project.

148



Autodesk Revit Building Student Workbook Autodesk

67. From the Modeling tab on the Design Bar, click ol el
the Mullion tool, and on the Options Bar click et e Giidlns Q@
All Empty Segments. ction.r W

A~ o

68. Click a curtain system face of the model.
69. Repeat for the remaining curtain system faces.

-
=

==
]
===
=

Add Roof The process of adding a roof is the same as
that for adding walls or floors.

70. On the Massing tab of the Design Bar, click the
Roof by Face tool.

71. On the Options Bar, set: B azic Roof : Generic - 400mm W | [ ] Select M
) Bazic Aoof : Cold Roof - Concrete —
e Roof type = Steel Bar Joist — Steel Deck —  |Basic Roof : Generic - 125mm
EPDM Membrane B azic Roof : Generic - 400mm
e Level=9 1B asic: Roof : Generic - 400mm - Filled

B azic Hoof : Steel Bar Joist - Steel Deck - EPDM Membrane
|Basic Roof : Warm Roof - Concrete

B azic Foof : WWarm Foof - Timber

15laped Glazing

=T T T L

72. Select the top face.
73. On the Options Bar, click the Create Roof tool.
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74. Repeat, adding a roof at level 3 for the lower
wing.

75. On the drawing window view toolbar, click the
Isolate tool and select Reset Temporary
Hide/lsolate.

Unit 9, Exercise B: Importing SketchUp Files

Student Workbook Autodesk

Note that if you come back to this project later,
you may have to click the Show Mass tool to
see the mass elements. Show Mass is not
turned on by default in a new session.

In this exercise you import a SketchUp file directly into the project as well as import a SketchUp file into a mass family as it is created.

Exercise Setup

1.  Open file: Unit 9b — Start.rvt.
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2. Set the view 3D Views>North East Iso
current.

3. Click the Show Mass tool on the toolbar.

Import a SketchUp Model

4. From the File menu, choose Import
Link>CAD Formats.

5.  Inthe Import/Link dialog box, set:

Files of Type = SketchUp

File Name = Unit 9b — NW building.SKP
Select Link (Instead of Import)

Click Preserve Colors

Click Origin to Origin

® a0 op

Student Workbook

¥ =0 Wiews [all]
Floor Plans
Ceiling Planz
=) 30 Wiews

130}

Sl LU LI dry
1 Insert from File

5 Purge Unused. ..

r
3

1 Elewatic ‘ ‘
b EE

4 Rewit. ..

Ipark Link,
Export
Export DWE
U2 ==
File name:
1 Files of ype;

[rpart ar Link
Lirk [instead of impart]
Current wiew anly

Layers: All w

Scaling

Impart units: | Auto-Detect

|Unit 9b - N/ buiding skp

| SketchUp Files [% skp)

Layer/Level Caolorz
() Black and white
(%) Prezerve colors

) Irvvert colors

Scale factar; I:I

Pozitioning
(*) Automatically place

() Center-to-center

O]

() By shared coordinates

igin bo origire

Orient ta Wi

Autodesk
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6.

Import a SketchUp Model into an In-Place Mass While the SketchUp model is displayed in the Revit

Click Open

Family

7.

10.

Click the Create Mass tool to start the In-
Place Mass routine.

Name the new mass Building 5.

Repeat the steps in the first part of this
exercise to import a SketchUp model. Import
the SketchUp file: Unit 9b — NE
building.skp.

On the Design Bar, click the Finish Mass
button.

Student Workbook

Building project, it acts as a solid block. If you want more
flexibility with the SketchUp model, you can import it into
an in-place mass or a Revit mass family (RFA).

Massing

[ Madify

@' Create Mass

74 Place Mass

File name: IInit 9 - NE building.skp

¥ Files of type: | SketchUp Files [*.skp)

Irnport ar Link. Layer/Lewvel Colors
) Black and white
{*) Prezerve colors

Lapers: Al v () Irwert colars

Autodesk

The SketchUp model is read into the Revit Building
project.

Once the SketchUp file is nested inside a mass,
you can use the Building Maker features as
explained in Unit 9, Exercise A.

Pozitioning
(%) Automatically place
) Center-to-center

(%) Origin to origin
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11. Apply walls, floors, and roof of your
choosing.

Turn off the SketchUp Model

12. Type VV to access the views graphic
overrides.

13. Clear the Imports in Families check box.

As with any other imported file, you have control over the

Student Workbook

visibility of the graphics of the linked file.

Model Categories | Annotation Categonies | Imported Categaries | Filkers

Show imported categories in this view

wisibility

=M Imports in Families

= Unit 96 - M building. skp

Line Skyle

Prajection

Crverride, .

By Category

Autodesk

If you need assistance with this process, review the
previous exercise for step-by-step instructions on
applying walls, floors, and roofs to faces of the
mass (Building Maker functions).
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Unit 10

Theory: Component Design

Autodesk Revit Building: Family Editor

This workbook unit is to be used with Lecture Units 10 and 11. Unit 10 builds a shelf unit as a furniture family using solids. This shelf is the basis for the multiple

exercises in Unit 11. This exercise is long, so give yourself enough time to finish it, or save it in a location that you have access to later.

This exercises uses dimensions and align tools extensively. You should be familiar with these tools before you start this exercise.

Exercise 10: Creating a Component Family

In this unit you create a furniture family, as
shown in the image.

1. From the File menu, choose New>Family.

2. Inthe dialog box, open the template called
Metric Furniture.rft.

3. Sawve this file:
e From the File menu, choose Save As.
e Browse to the data set folder that contains
the workbook exercise files.

The Family Editor opens: note that the work
environment is similar to the project mode.
The Design Bar provides just one Family Bar.
The usual bars are not available (Site,
Modeling, Structural, and so forth) because
they are not used for family creation. The
Project Browser does not differ much: there
are plan views, elevations (which are named
differently), and the 3D views. In the menus,
some tools are not accessible (dimmed).

Note: The completed RFA files for Units 10
and 11 are in the Completed rfa folder here.
The other shelf units in this folder are starting
points for Unit 11 exercises.
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e Open the RFA folder in this location.
e Save this file as Unit 10 Shelf Unit.

Create Overall Reference Planes

4.

5.

6.

In the Project Browser, open Floor Plans>Ref
Level.

Right-click the horizontal reference plane and
choose Properties.

In the Properties dialog box, change the name
to Back and verify that Is Reference: Back is
selected. Click OK to exit.

Student Workbook

When you are working with families, you are creating

reference planes. These reference planes are assigned

the parameters that drive the geometry.

Center (Front'B add)
-

Inztance Parameters - Control zelected or to-be-created instance

Parameter

Yalue

Construction
Wwall Closure

Identity Data

Iz Reference
Defines Crigin

Autodesk

In this view there are two reference planes.
The intersection of these two planes
represents the insertion point of the family. In
this case, this point is the rear (back) and the
middle of the piece of furniture. Begin by
changing the name of this reference plane.

Reference planes are important in the
creation of families. It is on these lines that
you base the parameters of your family;
they are references for the geometry.
Adding reference planes is easy. Simply
specify a starting point and a final point (just
like drawing a line). The length of the line
symbol is not important. If necessary, you
can resize it using the grips that appear at
its ends when it is selected.
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7. Click the reference plane button on the Design

Bar and add three planes, as shown in image
(don’t worry about the distances between each
plane).

On the Design Bar, click the Dimension
button, and add a dimension line between the
two horizontal reference planes.

On the Design Bar, click the Modify button
and select the dimension. On the Options Bar,
from the Label list select Add Parameter.

555

Label: | <Mone>

Student Workbook

Autodesk

You must be able to vary the width and
depth of your piece of furniture, so you add
two new parameters to your family. To
create a parameter you must add a
dimension and assign it a label. The depth
of the furniture family corresponds to the
distance between the two horizontal
reference planes; the width corresponds to
the distance between the two vertical
reference planes (right and left).

You can also right-click the dimension line
and choose Edit Label from the context-
sensitive menu.

ﬁﬂ’Jf

0)- |

Edit Label
Re-edit Witness Lines

<Moner w

| <Mone - |
<Add parameter...»
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10. In the Properties dialog box for the
parameter, enter Depth as the name. The
options suggested by default are that this is a
Type parameter.

11. Set the Group Parameter Under to
Dimensions.

12. Click OK.

13. On the Design Bar, click the Dimension
button and add a dimension between the
three vertical reference planes (click each
line and position the dimension line with a left
mouse-click).

14. Click the EQ symbol that appears.

15. Repeat the earlier steps to add the width
parameter.
e Add a dimension (between two outside
vertical reference planes).

¢ Click dimension, and then click Add
Label on the Options Bar.

Set the label:
Name = Width
Group = Dimensions
Type parameter

Parameter Properties

Farameter
Hame:
ficdth

Dizcipline:

Type:

Parameter Type

(=) Eamily parameter

Student Workbook

[Cannot appear in chedules or tags|

() Shared parameter

&5

[Can be shared by multiple projects and families, exported to DDBC, and appear
in echedules and tags)

Parameter D ata
Name:
Depth

Discipline:

Tiras

Depth 555

Data

Group parameter under:
Other

Constraints
Construction
Dimensi

Group parameter under;

() Instance

(*) Type

Autodesk

The Group Parameter Under setting is an
organizational structure for the parameters.

_h — [ —
2 | I
=
=%

a

[ I
A dimension that is associated with a label

(parameter) displays the parameter name in
the dimension string.

The vertical reference plane between the
two other planes is the axis of the furniture.
Thus, it must be equidistant between the
planes on the right and left. To achieve this
and keep it as a constant during the design,
you need to add a dimension between the
three reference planes and activate the
equality constraint (symbol EQ).

|
Width 1000

EQ EQ

|-

Depth 555
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16.

17.

18.

19.

20.

21.

On the Design Bar, click the Family Types
button, change the Depth and Width values,
and then click Apply.

Click OK.

In the Project Browser, click Front view.

Add a horizontal reference plane, add a
dimension between the reference plane on
the ground and the one you have just added,
and transform this dimension into a
parameter named Height (also a type
parameter in the Dimension group).

Flex the family by changing parameter
values in the Family Types dialog box.

Save your project.

Create Side Supports

22,

23.

Activate the view Ref. Level.

On the Design Bar, click the Solid tool, and
choose Solid Extrusion from the flyout.

Height 1553

Student Workbook

B Family Types

Harme:

Parameter | Walue |

Dimensions
Widkb
Depth

Identity Data

1200.0 =
00| =

| | |
S

Now that the reference planes are in place the side
supports are created with the solid extrusion tool.

Autodesk

During family design, it is important to test
the parameters to check that all is working
properly. You have just added two
parameters in your family. You can test
them by changing some of their values.
During this test, reposition the reference
planes. You should not receive any error
message.

This is called flexing the family parameters.

Remember to save your work regularly. You
can decide to create a new tree structure of
files under the main Library folder. It's a
good idea to keep your personal libraries
separate from the installed library.

Sketch mode is used for creating forms.
The Design Bar displays the tools available
to create the sketch, which must be a
closed loop.
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24. On the Design Bar, click the Lines button.

25. On the Options Bar, click Rectangle.

26. Trace two rectangles, as in the image (the size
is not important).

27. Use the Align tool to lock the left sketch line to
the left reference plane, as in the image.

e Click Align tool.

e Click left reference plane.

e Click left line of the left rectangle sketch
line.

e Lock this alignment by closing the lock
symbol that appears (click the symbol).

28. Repeat the process for the right rectangle,
locking the right edge to the right plane.

Student Workbook
Ef Solid Form = i150lid Extrusion
Cl Woid Farm = (- 5olid Blend
b solid Revalve
4¥ Load inta Projer || fSalid Sweep »

Zreate a solid by extruding the sketch orthogaonally

Sketch

[;g TModify
o Visibility
A Dimension

11\‘* Lines

77 Ref Plane

dﬁl ﬂj Offse

Autodesk
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29. Use the Align tool to lock the top left sketch
line to the top reference plane, as in the
image.

e Click Align tool.

o Click top reference plane.

e Click top line of the left rectangle sketch
line.

e Lock this alignment by clicking the lock
symbol.

30. Repeat the process for the right rectangle top
sketch line.

31. Repeat this process for the bottom sketch
lines, locking them to the lower reference
plane.

32. Click the Modify tool.

33. Select the sketch line on the right side of the

B}

Student Workbook

Iz

Autodesk

The sketch lines shown here should now be
aligned/locked with their respective reference
planes.

When you dimension a sketch like this, you
want to run the dimension to the reference
plane rather than the sketch line.

This allows the sketch to flex as you use the

dimensioned label parameters to drive the
reference plane geometry.
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34.

35.

36.

37.

38.

39.

40.

41.

42.

rectangle you just dimensioned.

Click the dimension text and change the
value to 19mm.

Lock the dimension by clicking the lock
symbol.

Repeat the process for the sketch on the right
side.

Click Finish Sketch.

Save the family.

In the Project Browser, select Front view.

Select the 3D geometry. Blue grips that can be
used for dragging the faces appear.

Drag the grip that allows changing of the
height of the solid element until you reach the
top reference plane.

Click the lock symbol to lock the alignment.

Student Workbook

[
l

Autodesk

You can also use the Align tool to
accomplish this task.

| ' g |

| L

T T
z, |

|
=l (= =l | o=

Because you drew two rectangles in the
sketch mode, you have only one vertical
grip that controls the height of both side
frames.
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43.

The vertical sides are finished. Test your work
by varying the parameters of the family (width,
height, depth) in the Family Types window
(flexing the model). The 3D geometry must
update consequently and no error message
should appear. To see the effect of the
parameters well, open a 3D view.

Create Reference Planes for the Shelves

44,

45.

46.

47.

48.

49.

50.

Open view Ref. Level in the Project Browser.
Add a horizontal reference plane just above

the one that defines the depth of the furniture
family.

Add a new dimension line between the bottom
reference plane and the one you just created.

Select the reference plane and change the
dimension text to 15mm.

Lock the dimension.

Open the front view.

Add two horizontal reference planes, as
shown in the image.

Student Workbook

7

Autodesk
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51.

52.

53.

Add the two dimension lines, as shown in the
image.

Set the top dimension value to 34mm and the
bottom one to 50mm.

Lock the dimension lines.

la?ﬁ‘
!

i

[B

Student Workbook

Autodesk
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54. Add four more reference planes, as shown in
the image.

55. Click Dimension and then click the four
reference planes, as well as the two created in
the previous step.

56. Click the EQ symbol.

57. Flex the model by changing parameter
values.

58. Save the file.

Add Base Trim
59. Open view Ref. Level.

60. On the Design Bar, click Solid Form>Solid
Extrusion.

61. On the Design Bar, click Lines, and then on
the Options Bar, click the rectangle template.

62. Draw a rectangle, as shown in image. The
size is not important.
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A few words to explain these reference
planes: two of them cannot move. They are
constrained by locked dimensions (50 and
34). The other four are spaced regularly
because of the dimension line that
constrains the distance between them.
Thus, if the height of a piece of furniture is
modified, the top and bottom parts are
fixed, whereas the distance between the
four other planes is adjusted to satisfy the
equality constraint.
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63.

64.

65.

66.

67.

68.

Click the Align button on the toolbar.

Click the internal face of the upright and then
click the nearest line of the rectangle.

Lock this alignment by clicking the lock symbol
to close it.

Repeat the process on the right side. Don't
forget to lock the alignment.

With the Align tool, click the horizontal
reference plane on the bottom and then click
the nearest horizontal line of the sketch.

Lock this alignment by clicking the lock symbol
to close it.

s

Student Workbook

Autodesk
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69. Add a dimension between the reference plane
immediately above the one that defines the
depth and then on the line that you did not
lock.

70. Select the line, and in the dimension text
change the value to 19mm.

71. Select the dimension and lock it.

72. Click Finish Sketch.

73. Open the front view.

74. Click Align.

75. Click the reference plane that is directly below
the top of the solid you just created, and then

click the top of the solid. Lock the alignment by
clicking the lock symbol.

76. Flex the model.

77. Save the family.

Student Workbook Autodesk

nwyl=Lir 2 | m—
Notice when you finish the sketch that the
dimension disappears.
— e —

il

- .

a3 It is still there when you edit the sketch. This

o is a useful way to keep your families free from
extra dimension clutter but can make it difficult
to track when a family gives you
overconstrained errors.
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Add Shelves

78. Open Ref Level.

79. Right-click the lowest horizontal reference
plane, and choose Properties.

80. Rename the reference plane to Front of
Case.
- - Front of Case
. - - _.E}
81. Repeat and rename the second reference We refer to these reference planes now by
plane Shelf Front. these names.
Shelf Front
— - —<

82. Open the front view.

83. On the Design Bar, click Solid Form>Solid
Extrusion. | |

84. On the Design Bar, click Lines, and then on
the Options Bar, click the rectangle | |
template.

85. Draw six rectangles, as shown in image. The | |
size is not important.
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86.

87.

88.

89.

Click the Align tool, and on the Options Bar,
click Multiple Alignment.

Click the interior face of the left upright and
then click the left vertical lines of the
rectangles (one at a time).

Lock each alignment (you must lock each line
individually after aligning it).

Repeat the process for the lines on the right
side. Remember to lock the alignments.

Student Workbook

Autodesk

E—— E‘\n |
1 I |

These alignments allow the horizontal racks
to remain in contact with the vertical
uprights if the furniture family’s width is
resized. You should now force the
horizontal lines of the rectangles; the lines
of the bottom of the rectangles must be
respectively aligned with the reference
planes that are subjected to the equality
constraint.

Then you need to place a dimension
between each reference plane and the top
line of the rectangles: one adjusts
dimension and one locks the dimension.
Thus, if the height of the furniture changes,
the racks cannot vary in thickness. Thanks
to the equality constraint, they reposition
themselves correctly to divide the obtained
space.
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90. Click the Align tool, and on the Options Bairr,
clear the Multiple Alignment option.

91. Click the reference plane right above ground
level and then on the bottom horizontal line
of the lowest rectangle. Lock the alignment.

92. Repeat the alignment process with the
horizontal reference planes and the bottom
lines of the rectangles, as shown in image.

RS

Student Workbook Autodesk
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93. Add a dimension line between the reference
plane and the top line of the rectangle
located on the bottom, as shown in image. |

94. Select the line and change the dimension &
text to 19mm. e
95. Lock the dimension.
96. Repeat the process for all horizontal lines
(located on the top of the rectangles). &
Remember to lock the dimensions. T e
97. Click Finish Sketch. o
A=
il
]
D'.l_‘_
Tl
L]
P e
Tl
]
@ e
]
]
DA
98. Open Ref. Level. i
A
99. Select the 3D geometry, as shown in image. |
The blue grips appear. =
100. Drag the lower blue grip to the reference |
plane Shelf Front, as shown in image. Click U% | Sl Front
the lock symbol. If the lock symbol does not | = yr— — — ———4u— %
appear, use the Align tool. ' _I |Extrusion : Shape handle = —= / |
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101.

102.

Add Vertical Supports

108.

104.

Flex the model.

Save the family.

In the Project Browser, open front view.

Add two vertical reference planes, as
shown in image.

34

Student Workbook
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105. Add a dimension line between the two EQ
reference planes you just added and the
ext,ernal ones, as shown in image.

106.  Click the EQ symbol. |

T — __%'ﬁ'_ = =
| i
| @
— | | —
| i
o || |
1 ;
P &
107. On the Design Bar click Solid '
Form>Solid Extrusion.
108.  On the Design Bar, click Lines, and then
on the Options Bar click the rectangle
template. I:I
109. Draw six rectangles, as shown in image.
The size is not important. |:|
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110.  Click Align on the toolbar. On the
Options Bar, select the Multiple Alignments
options.

111. Click the left reference plane (see image)

and align the three rectangle lines, as shown
in image.

112.  Lock each alignment as you make it.

113. Repeat the process with the remaining
rectangles and the right reference plane.

114.  Click Align. On the Options Bar, clear the
Multiple Alignment option.

115.  Align the bottom line of the two bottom
rectangles, as shown in image.

116. Lock the alignment.

Student Workbook

Autodesk

All these alignments are locked to maintain
this constraint when you change the value
of the width parameter of the furniture
family.

As you draw these rectangles, you can
draw on top of the reference planes, and a
lock appears. You can lock it at this time for
the same effect.

| o

Oy 7 L

Nearest '

174



Autodesk Revit Building

117. Repeat the process with the top lines (see
image).

118. Repeat the process for all the rectangles.

119.  Click Align on the toolbar. On the Options
Bar, select Multiple Alignment.

120. Click the right vertical line of the bottom
left rectangle, and then click the right vertical
lines of the rectangles on top of it (see image).

121.  Lock each alignment as you make it.

%DD

Student Workbook

1% 0

xl

Autodesk

— ol 0 |

It is now necessary to manage the
thickness of vertical separations. You
operate in a way identical to the preceding
stages, namely, a dimension locked
between the reference plane and the
unconstrained line of the rectangle. But
before that, you align the sides of the
rectangles between them (on the left and
right).
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T T T
I
| || |
I
| | |
| — e — |
| i |
| | | _
| ' I . |
| |
——+—1 —+H—+— ————"
122.  Repeat the process for the rectangles on I N N T R I T
the right side. i | B i | | - i | B
| || |
| | |
| 4 |
| R |
| | ' |
Ha i ! ] | i
] [ | ] [ 11 1 [ ]
[ | [ 1 I I
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123.  Place a dimension line between the
vertical lines of the bottom left rectangle (see
image).

Because the right sides of this set of
rectangles are locked together, you need to

I |

place only one dimension to control all
rectangles in that set.
124.  Select the line, and in the dimension text
change the value to 19mm. |
19
o
125.  Select the dimension and lock it. &
126. Repeat the process for the right rectangle. ”
127.  Click Finish Sketch. H N
| |
149 149
4 #
(]
]
128.  Open Ref. Level view. ' ' [
&
129. Select the 3D geometry, and use the blue e |
grips to align the bottom face with the Shelf
Front reference plane, as shown in image. = [ Lo e | Lo
130. Lock the alignment.
| Shelf Front
7 —— — ———
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131. Flex the model.

132.  Save the family.

133.  Start a new project to insert this family.

134. From the File menu, choose Load from
Library>Load Family.

135. Navigate to where you saved the family
and open it.

136.  On the Design Bar (Basic) click the
Component button. You can now place your
family.

Basics
[:‘} Madify
E wal
@ Coar

[Tf] Window
E':-, Campaonent

—

§=lpiy
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To test your new family in a project, you
have to load it in a project. You can then
insert it from the Component tool. Do not
forget that your family is parametric! To find
the parameters Width, Height, and Depth,
open the type properties of the family.
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Unit 11

Theory: Propagation of Constraints
Autodesk Revit Building: Alignment, Locking, and Constraints

This unit is to be used with Lecture Units 10 and 11. Unit 11 builds on the family created in Unit 10. This unit has several exercises designed to illustrate various

capabilities of the family within Autodesk Revit Building.

o Exercise A: Add the symbolic line representation to create the coarse, medium, and fine detail views. In addition, this exercise works with in-place family editing
from the project environment.

o Exercise B: Add a material parameter to control the materials assigned to shelf unit.

o Exercise C: Add a glass door and assign a visibility parameter to control the display of the glass element.

o Exercise D: Work with nested families to add a drawer unit to the family, using the parent shelf parameters to drive the geometry of the nested family.

o Exercise E: Fine-tune the family, adding control of family elements through the use of subcategories.

In this unit, you complete the furniture family created in the previous unit by adding more components to it. See image.

The family that you created in the first part of the exercise requires more work so you can use it properly. You need to generate its 2D
representation, associate all necessary materials, and define the levels of detail. Later in the exercise, you can experiment with nested
families and formulas—an enormously powerful part of the Family Editor.
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Unit 11, Exercise A: In-Place Family Editing and Symbolic Line Representation

When you create a family, you need to define how that family behaves in different views (plan, section, elevation, 3D). The first important decision is its 2D
representations: will the display of the family in plan view simply result from a cut 3D view, or should it be represented with a simple 2D sketch? In this case, it is
not generated from the 3D model, but is represented with a 2D sketch that you create. After you have defined the way your family (object) is displayed in
different views, you need to define its representation in different scales (coarse, medium, fine) for all views. So, this is your objective:

Coarse Medium Fine
Plan View
Section,
Elevation, 3D Display representation is generated from the 3D model
View

You need to add two new sketch drawings to your family—one for its Coarse-Medium representation and one for the Fine representation. You use the symbolic
lines for these sketches. You set the visibility of the objects in the family such that only the sketch lines display in the project and not the 3D elements of the shelf.

Open a Project and Load the Shelf

1. Open Unit 11a — Start.rvt.

2. Verify that the view Floor Plans: Level 2 is
current.

3. From the File menu, choose Load from
Library>Load Family to launch the Browse
dialog box.
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4. Browse to the Workbook data set folder and
open the rfa folder within it.

5. Select the Shelf Unit 11a.rfa.

6. Click Open.

Place the Shelf Unit

7. From the Basic menu, click the Component The type should be set to Shelf Unit 11a. By
tool. . default, the last loaded component is set
when you use the Component tool.
8. Place an instance on the north wall of the | The shelf has no symbolic lines. What is
master bedroom. Z displayed in the drawing window is the solid
form elements cut at the cut plane of the
Cloget L1 T | VleW
s [Furniture : Shelf Unit 11a : Shelf Unit 11a) ‘ I
] @ [ ]
Create a Cropped 3D View Create a 3D view that has an active section

box. Use section boxes to slice away parts
of the model to show the interiors.
9. Setthe 3D view current.

10. Press the F8 key to bring up the Dynamic View

dialog box. Dirag mousze to change wiew via indicated mode.
Scroll £oom Spin o
[Ctrl] [S hift]

YWheel zooms. ‘Without dialog uze middle buttan,

Exarmnine L4 | E
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11. Click the disk icon in the Dynamic View dialog
box.

12. Enter 2nd Floor 3D for the name.

13. Click OK.

14. Right-click in the drawing window, and choose
View Properties.

15. Select Section Box in the view properties and
click OK.

16. Select the section box that appears in the
drawing window.

Student Workbook

4 Drrag mouse to change view via indicated mode.

Zoom Spin
[Cirl) [Shift)

1 Wheel zoome, Without dialog uze middle button,

.Er:ammel k3 . E@ﬂ”"@(_
id maove mouse to Scrall the view, Haold Cerl key b Z&:’é@. Haold Shift key ka Spin,

Scroall

Instance Parameters - Control selected or to-be

Parameter |

Identity Data

Crop Region
Zrop Region Yisible
Far Clip Active

Section Box
Render Scene Mon

OO

hY

Turn on Shade mode if you want.

Autodesk
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17. Use the face grips to cut away the roof, south
walls, and east walls.

Edit the Shelf Family in Place To facilitate the creation of the 2D sketch, you are going =~ You make only one view for both Coarse
to duplicate the Ref Level view. Revit Building lets you and Medium because the 2D geometry for
associate different levels of detail to different views: one = these two representation is the same.
for Fine and another for Coarse/Medium.

18. Select the shelf unit, and on the Options Bar

click Edit Family. Pick Host|

| Edit Farmil

19. Click Yes to open the family for editing.

Set up Duplicate Views of the Ref. Level View
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20.

21.

22.

23.

24,

25.

26.

In the Project Browser under Floor Plans,
activate the view Ref. Level.

Right-click Ref. Level and choose Duplicate.

Right-click the newly created Copy of Ref.
Level, choose Rename, and change the name
to Ref. Level (Coarse - Medium). Click OK.

Repeat the operation and create a new
duplicate named Ref. Level (Fine). When you
click OK, Revit Building asks if you want to
rename the corresponding view and level.
Confirm with OK.

Set Ref. Level (Fine) current.

Use the drawing window view toolbar to set
the Detail Level to Fine.

Using the same method, assure that Ref.
Level (Coarse - Medium) has Coarse set as
detail level in its properties.

= @ Views [all]
= Floor Plans

I Qpen

= Ceilir

i d

ose

=3V Find Referring
\

1
= Elew.
f

L

[
e  DOuplicate |
8 98 Famii  Duplicate W

Student Workbook
@ Views [all)
=/ Floor Plans
R Open
= ceiy ~ ClOSE
R Find Referring v
= 3D Vi
Y
{
Eleva
B
F
L v
r Duplicate
O Sheets  Dyplicate with C
08 Familie

-
mll Group:

Delete

Rename
q

Shelf Unit 11a.rfa - Project browser

= Floor Plans
Ref. Level

=l Floor Plans

Ref. Level
Ref. Level [Coarze - Medium]

Ref. Level [Fine]

Ceiling Plans

Ref. Level [Coarze - b
Ref. Level [Fine]

Ceiling Planzs
30 Yiews

Elevations [Elevation 1]

[ Sheetz (all

[

' [ Coarse
E Medium
i B Fine

Autodesk
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27.

28.

29.

30.

31.

Make sure that Ref. Level (Coarse -
Medium) is the active view (if not, double-
click it).

On the Design Bar, click Symbolic Lines.

On the Options Bar:
e Click the Arrow sign (Select).
e Select the Lock item.

Select the four lines: bottom left, left, top, and

right, by clicking them, as shown in the image.

Click the Modify tool, and select the vertical
separations as shown.

Student Workbook

IL Symbolic Lines

L— A%
4

r Lock
|

#

Autodesk

A check in the Lock box means that the
selected lines automatically lock to the
geometry from which they have been
generated.

You need to trim the symbolic lines you have
just created. But because there is a lot of
overlapping geometry, this can be a tedious
task. To simplify it, Autodesk Revit Building
offers a temporary Hide/lsolate option to
hide all 3D geometry, as well as the
reference plane. You then have a pure 2D
sketch drawing that is much easier to work
with.
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32.

33.

34.

35.

36.

37.

38.

From the drawing window view toolbar, select
the Hide/lsolate icon.

Choose Hide Category from the context-
sensitive menu.

Select a reference plane and again click Hide
Category.

On the Tools toolbar, click Trim. Verify that
the Options Bar mode is set to Trim/Extend
to Corner.

Trim the lines to close the rectangle.

On the Design Bar, click Modify and then
select the line that represents the front of the
furniture.

On the Options Bar, click the Visibility

Student Workbook

Isolake Categary
Hide Cateqory
Isolate Object
Hide Object

-}.}'; Align == Split =::i:F Trim :|| Offzet

Autodesk

You have just finished defining the 2D
sketch for the Coarse — Medium level of
detail. What remains is to tell Revit Building
which lines should not be associated to the
Fine level of detail.
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button.

39. In the Family Element Visibility Settings
dialog box, clear the Fine check box. Thus the
selected line is invisible in views set to this
level of detail.

40. Click OK to confirm.

41. Activate the Ref. Level (Fine).
42. Right-click in the drawing window and choose
Zoom Fit.

43. Use the same methods to

Hide the Reference Plane category

Add five Symbolic lines as shown - Pick
Lines — Lock

Hide the solid geometry category

Clean up the symbolic lines, as shown
Set the visibility of the newly created
lines to Fine

44, Click OK.

Flex the Family

Student Workbook Autodesk
Family element visibility settings
Syrbalic Line Yigibility
Symbolic Lines are view direction specific: they show only in views
= parallel ta their creation view.
I Detail Lewvels
W W i
Coarze kd ediuim %e

[ k. l [ Cancel ] [ Drefault ] [ Help
Remember to use the Symbolic Lines Pick tool
with the lock so the symbolic lines are related
to the solid geometry. The solid geometry is
driven by the family type parameters. If you
just hide everything and draw the lines, they do
not flex with the model.

Detail Levels
[]Coarse [ ] Medium Fine
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45,

46.

47.

48.

49.

Tile the screen so you have both views next
to each other.

Try modifying the Width or Depth parameter.

Note that the 2D geometry reflects the change
and updates automatically.

Activate the 3D view and select the entire
geometry.

On the Options Bar, click the Visibility button
and clear the Plan/RCP check box.

Click OK.

Reload the Family into the Project

50.

On the Design Bar, click Load into Projects.

Student Workbook

— o ————

Family Element Visibility Settings

“iew Specific Display
Display in 30 views and:
[JPlan/RCP
Front/Back
Left/Right

Detail Levels

Coarze

Lo JI

tdedium Fir

Cancel ] [ Detault ]

At this point you can either load the family back into the
project or save the family out and overwrite the original
RFA file. Or use the Save As command to create a new
family based on these modifications.

-@- Symbol

Ei Detail Component

E§ Solid Form »
32 void Form »

4 Loadinto Pro&cts

Autodesk

Use Window>Close Hidden Windows before
you use Window>Tile. This keeps all the
windows you have open (which is often quite a
few) from cluttering up the view. Leave the
project that you started with open for the next
step.

In Plan/RCP views you are going to use the 2D
geometry you just created as representations
for Plan/RCP. For all other ways, the
representation is generated from the 3D model
and in all levels of detail.

Here, you load the family into the project.

This step loads the family into any projects you
have open. If you have more than one project
open, you are prompted as to which you would
like to load the family into.

Load into Projects

Check the open Projects/Families you want to load the
edited Family into

|[JProject3
_ Unit 11a - Complete.rvt
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51.

52. Use the Window menu to change back to the

53.

54,

55.

Click Yes to overwrite the existing version.

shelf project.

From the File menu, choose Close to close
the family file.

Do not save changes. They are already
transferred to the project.

Save the project.

Student Workbook

Reload Family

Family 'Shelf Unit 115" is already in use in this project. Overwrite the existing

version?

[[] override parameter values of existing types

Cves [ w ]

M Help

M Window

Cascade

Tile

Arrange Icons

Close Hidden Windows

Toolbar

Design Bars...
Status Bar
Project Browser

1 Unit 11a - Complete.rvk - 30 Yiew: 2nd Floor 30

2 Shelf Unit 11a.¢fa - Floor Plan: Ref. Level (Fine)
3 Shelf Unit 11a.rfa - Floor Plan: Ref. Level {(Coarse
4 shelf Unit 11a.rfa - 30 Yiew: Yiew 1

Autodesk

At this point your work has been transferred
into the current project. You do not need to
save the family you are working on, but you do
need to save the project file.

189



Autodesk Revit Building Student Workbook Autodesk

190



Autodesk Revit Building Student Workbook Autodesk

Unit 11, Exercise B: Material Parameters
In this exercise you add materials to the shelf.

Although you could assign material directly to the solid extrusions as part of their properties, this definition would be static, lacking the ability to control the

materials in the project. Autodesk Revit Building provides a parameter type that enables you to apply materials once the object is in a project. This can be either a
type or an instance parameter.

Create New Material Parameters

1. Open Workbook data sets\ Unit 11b Shelf -
Start.rfa.

This is a family file in the same folder as the
other exercise data files, though it is a family
RFA file rather than a project RVT file.

%

INNYNLY
INCINL S

2. Onthe Design Bar, click Family Types.
Family
[} Modif

£ Family Types..
A= Dimension
IL Model Lines
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3. Click Parameters Add.

In the Parameter Properties dialog box set

the following:
e Name = Finish

e Groups Parameter Under =
Materials and Finishes

e Type = Material
e Type button

4. Click OK.

5. View the new parameter in the Family Types

dialog box.

6. Click OK to return to the drawing window.

Student Workbook

Parameters

Remove

Parameter Properties El

Parameter Type
(%) Eamily parametes

(Cannat appeat in schedules or tags)
(O Shared parameter

[Can be shared by multiple projects and famiies, exported to ODBC, and appear
n schedules and tags)

Parameter Data

Name:

Finish

Discipline: Group patameter under:

Comman v M-leuaiz and Finishes v
Makerial v/ O lnstance

[ ok J[ cace J[ Hep |

m Family Types
TEUCI <ol Uit 11a

Parameter I Value |

Materials and Finishes

Finish =

Autodesk

For the moment, your family is fully
parametric in respect to its dimensions, but
you will add a new type of parameter that
allows the user to parametrically change the
material associated with the furniture as well.
For now, you create just one material
parameter to apply to the entire 3D geometry.

The Finish Parameter is now part of the fam

ily

definition. At this point it is not assigned to any

particular element.

If you did not make the Finish Parameter, then
you would not have access to this control once
the family was in a project. Only those
parameters appearing in the Family Types
dialog box are available for editing in a project.

You need to assign this parameter to the
solid extrusions.
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7.

10.

Select all 3D geometry and click Properties.

In the Element properties, click the button to
the right of Material.

In the Associate Family Parameters dialog
box, click the Finish parameter.

Click OK in all open dialog boxes.

Student Workbook

i Identity Data
| Subcategory
SolidfVoid

Autodesk

<By Category >

MNone
Solid

parameter Finish you just created to this property. Assign a family parameter to an element property to
control the element from within a project.

Associate Family Par

Mater
Mates

Family parameter:
Parameter type:

Existing family parameters of cor

<none>

visibility [

Materials and Finishes

Material <By Category>>

Identity Data
Subcategory MNone
Solid/void Solid

Edit. .. J

If you want, you could create a new material
within the Family Editor and associate it as
the default material for the family. All
materials created in the family are going to be
automatically created in every project where
this family is loaded. If an existing material
has the same name, the family material is
overwritten. That is why it is advisable to give
your materials specific names.
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11. From the File menu, choose Save.
12. Close the family.

13. Start a new project and load your family. Insert
a few instances of this family in the project and
try changing their parameters. Note that all
modifications are propagated in all instances
of this family. This is because you have
defined all family parameters as Type
parameters.

Unit 11, Exercise C: Visibility Parameters
In this exercise you add glass doors to the shelf unit. You have now worked with two types of parameters.

Parameter Type Name Assigned to Contols
Length Width, Depth, Height Dimension Geometry
Material Finish Solid Extrusion properties Material assigned to the solid

In this exercise you create two glass doors for the shelf unit. You create a new parameter in the family that is a Yes/No parameter type. Yes/No parameters have
several uses. In this exercise you assign the Yes/No parameter to the visiblity of the glass doors. This enables you to turn them off in a project if you do not want to
see them. They are still defined in the family, but not visibly.

This exercise continues from the last exercise. If you worked through Exercise 11B, and were successful in both applying materials and manipulating the
dimensions parameters, you can continue working on your family in this exercise.

In this exercise you add and constrain new references as well as create solid extrusions and voids. Go back to Unit 10 if you need to review these tasks.

194



Autodesk Revit Building

Create Reference Planes for the Door Pulls

1. Open Workbook data sets\ Unit 11c Shelf -
Start.rfa.

2. Activate the front view.

3. Add the three new reference planes shown in
the illustration.

4. Add the constraining dimensions shown in the
illustration.

5. Activate the view Ref. Level (Fine).

6. If the view shows a red background to the
Hide/lsolate tool, click the Hide/lsolate button

and then click Reset Temporary Hide/lsolate.

7. Click Reset to see everything.

Hide Category
Isolate Object
Hide Object

v o i <
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Autodesk

Families recognize logical conditions like
Yes/No. You use that to control the visibility
of the glass doors within the shelf unit. The
next task is to create the geometry of the
glass doors.

These reference planes are used to locate
the glass door handles later in the exercise.

To facilitate the creation of the glass doors,
name one of the reference planes. The effect
is to create a work plane on which you can
trace your sketch of the doors. Just imagine
you are inserting a sheet of paper on which
you are simply drawing a sketch.
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10.

11.

12.

13.

14,

15.

Activate the Ref. Level.

Select the horizontal reference plane that is
second from the bottom, and on the Options
Bar, click the Properties button.

In the Properties dialog box, change the name
to Glass and click OK.

Activate the front view.

On the Design Bar, click Solid Form>Solid
Extrusion.

On the Design Bar, click Set Work Plane.

In the Work Plane dialog box, select Glass
from the Name list.

Click OK.

Student Workbook

= |-_-_--'¥'-
/| [ [

Instance Parameters - Control selected or to-be-created instance

| Parameter | Yalue

Conskruction
Wall Closure

Identity Data

Worlk Plane

Current Work Plane
Name:
<hone»

Show

Specify a new Work Plane

® Name Reference Plane : Glass
(0 Pick a plane

O Pick a line and use the waork flane it was sketch

OK ] l Cancel

Autodesk
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16.

17.

18.

19.

20.

21.

22.
23.

On the Design Bar, click Lines.

On the Options Bar, click Select and select the
Lock check box.

Click the lines that form the first shelf, as
shown.

On the Tools toolbar, click the Split tool.
On the Options Bar, click Delete Inner

Segment and select the two middle vertical
lines as well as the bottom one.

Repeat for the line above.

Click Trim.
Set the trim mode to Trim /Extend to Corner.

IL Lines

|
Al

|

Lock,

I

Student Workbook Autodesk

For a sketch to be valid for an extrusion, it
should not have T intersections and its line
must be in a closed loop. Since this is not the
case for your sketch, you need to fix it.
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24. Repeat for the other side.

25. On the Design Bar, click Extrusion Properties.

26. Set -8mm for the Extrusion End (this means
that the glass starts on the interior side of the
furniture).

27. Click the Edit button next to Visibility.

28. Clear the Plan/RCP check box, as well as
Front/Back (this means that these doors are
not displayed in the plan or elevation view).

29. Click OK to return to the Element Properties
dialog box.

30. Click the button next to Material and select
Glass. Click OK.

31. Click OK again to close the Element Properties
dialog box.

32. On the Design Bar, click Finish Sketch.

33. Save the file (File>Save).

Student Workbook

Family Element Visibility Settings

Wiews Specific Dizplay
Digplay in 30 views and:
[ Plan/RCP
[] Frant/Back
Left/Right

Detail Level:

Coarse b ediurn

Fine

o JI

Caticel ] [

Drefault ] ’ Help

Edit,.. |

Autodesk

The value positive or negative when drawing an
extrusion from a reference plane depends on
the direction you first drew the reference plane
(right to left or left to right).

If you get it wrong here, you can always change
it after you are finished with the sketch, by
looking at the extrusion properties.

Name

Default
Default Roof
Default wall
Glass
Phase-Demo
Phase-Exist
Phase-Temp
Poche

198



Autodesk Revit Building

Create Pulls for the Glass Doors

34.

35.

36.

37.

38.

39.

40.

41.

Select Solid Form>Solid Extrusion.

On the Design Bar, click Set Work Plane. In the
dialog box make sure that the active work plane
is set to Glass.

Select Lines, and on the Options Bar, click the
circular shape. Activate the Radius and set it to
10mm.

Add two circles, as shown on the right. Note
that the center of insertion is the intersection
point of the reference planes.

On the Design Bar, click Extrusion Properties
and set 30mm as an extrusion end.

Click the Edit button next to Visibility and clear
Plan/RCP. For Detail Levels, set only the Fine
one to be active. (This means that knobs are
visible only in a Fine level of detall).

Click OK to close all open dialog boxes.

On the Design Bar, click Finish Sketch. Thus
you are exiting sketch mode, and you have

Student Workbook Autodesk

When you assign a material in this way, the material is static. You cannot assign a different material to the
element placed in a project.
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42.

43.
44,
45,
46.

47.
48.
49.
50.

finished creating the 3D object.

Set current Floor Plans: Ref Level.

Select pulls.

On the Options Bar, click Properties.

Set Depth = -30mm (negative).
Click OK.

Select glass door.

On the Options Bar, click Properties.

Set Depth = 8mm (positive).
Click OK.
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Family Element Visibility Settings

Yiew Specific Display
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[ Ok l [ Caricel ] [ Default ] ’

Help

15

A

Press + Drag [

,.ri?é | Parameter

|

|
=
Il

Extrusion End
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Assumptions about the start and end of the
extrusions were opposite because the
reference plane was drawn from left to right. A
negative value extrudes toward the viewer, and
a positive value extrudes away.

|
The door pulls are reversed.

I
(-
I

You have access to this information from the
Extrusion Properties on the Design Bar as you
sketch the extrusion or after you finish the
sketch from the object properties.
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51. From the File menu, choose Save (make it a
habit to save your work often).

52. Flex your family to test it.

Create a Display Control Yes/No Parameter

53. On the Design Bar, click Family Types.
54. In the dialog box, under Parameters click Add.

55. In the Parameter Properties dialog box set the
following:

Under Name, enter Glass Door.

Group Parameter Under: Construction.

Under Type, select Yes/No.

Select Instance (parameter can vary from

one piece of furniture to another).

56. Click OK to return to the Family Types dialog
box.

Student Workbook Autodesk
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Parameters
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£ Family Types.,, —
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Parameter Data
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57. Verify the parameter. = Family Types The glass door parameter appears, ready to be
assigned to the visibility of an element.
58. Click OK to return to the drawing window. Name: Shelf Unit 11a

g A checked box means show, and a cleared box
Parameter ] Value | means hide.

Glass door (default) ||v =

Materials and Finishes
Finish <By Category> =

59. Select the glass doors and doorknobs, and click
Properties.

60. In the Element Properties dialog box, click the
gray button at the right end of the Visible line.
This button enables you to link one parameter
to one property.

61. In the Associate Family Parameter dialog box,
select Glass Door.

Associate Family Parameter

62. Click OK twice.

Family parameter: Visible

Parameter type: Yes/No
63. To verify functioning of this parameter, load the

family ina projec t Existing family parameters of compatible type:

<none>

|l Glass door

Identity Data %
Subcategory Mone
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64. Save your work again.

65. Start a new project, load your family, insert a
few instances of the family in the project, and try
modifying the parameters. The new, added
parameter lets you control visibility of the glass
doors and the doorknobs per instance. Try
changing to different levels of detail in 3D view.
The doors and knobs should display only in a
Fine level of detail. Try also changing the level
of detail in plan view. There, regardless of the
level of detail, the doors and knobs should not
display.

Unit 11, Exercise D: Nested Families

In this exercise you add drawers to the shelf unit. To create the drawers you first create a new furniture family and build a single drawer in it. You load this drawer
family into the shelf unit family, “nesting” the drawer family in the shelf unit file.

To finalize your family, you add two drawers in the opening between the glass doors. Instead of modeling it in the shelf unit family, you create a new family for the
drawer and then insert it in this one as a nested family. The width of this interior space is determined by the overall width of the family type—or the width
parameter. You create formula-type parameters that are based on the depth, width, and height parameters of the shelves and pass these parameters through to
the nested drawer family. However, first things first: let's create the drawer family.

Note that the description for creating the drawer is less detailed than the previous one. If necessary, refer to the inital creation of the shelf unit to review the
processes. Roughly, this exercise breaks down into the following sections:

Create a drawer family: This is a new family you create.

Create a drawer shelf: This takes place in the shelf unit family and is a review of the Unit 10 exercise.

Create drawer parameters in shelf unit family. These drive the geometry of the nested drawer family.

Create formulas for the drawer parameters within the shelf unit family. The formulas perfom arithmetic operations on other family parameters.
Load, place, and position a drawer. You can load other families to use inside families as components.

Link parameters from the shelf unit family to the drawer family.
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Create a Drawer Family

1. From the File menu, choose New and select
Family. Select the Metric Furniture.rft family
template and click Open.

2. Activate the Ref. Level view (Project Browser,
Floor Plans).

3. Add three reference planes, as shown.

4. Add dimensions, as shown.

5. Set the dimensions to labels (parameters), as
shown. (You need to create two new
parameters: Width and Depth).

e Group = Dimensions
e Type parameter

6. Select the horizontal reference plane and in

its properties select:
e Name = Front
e |s Reference = Front

7. Activate the front view and add another
reference plane above the existing one.
Create a new parameter Height.

e Group = Dimensions
e Type parameter

Student Workbook

Depth 400

Farameter |

Wall Closure || |

Identity Data
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Mone
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10.

11.

12.

13.

Activate the Ref. Level view. Add a solid
form using the extrusion method. The sketch
of the solid should be a rectangle with sides
locked to the reference planes. At this stage
do not click Finish Sketch.

Click Extrusion Properties.

In the dialog box, click the gray rectangle on
the Extrusion End line.

Select the Height parameter.

Click OK to close the dialog boxes.

Click the Finish Sketch button.

Height 215
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A5 Dl WOrK Flane. ..

% Extrusion Properties
#|@ Finish Sketch =

Ingtance Parameters - Control selected or to-be-created instance

Parameter | Yalue |=|
Extrusion End 250.0
Extrusion Skark 0.0
‘Wark Plane

Associate Family Parameter

Family parameter: Extruzsion End

FParameter type: Length

E xisting family parameters of compatible ype:

<naonex
Depth

Width

Autodesk

Note on drawing lines with the (rectangle tool)
over reference planes: As you hold the cursor
over an intersection of two reference planes,
notice that one or both of the reference planes
are highlighted.

If only one reference plane is highlighted,
move the cursor slightly until both reference
planes are highlighted. Then click the
intersection. If you do this with both corners of
the rectangle, the locks automatically appear
as shown.

The Extrusion End (depth) is now dimmed
because it is being driven by the height
parameter. There is an equal (=) symbol here
to let you know this has been assigned to a
different parameter.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

On the Design Bar, this time click Void
Form>Void Extrusion.

Draw a rectangle on the interior side of the
existing solid. Using the Dimension tool, lock
the edges of the void to the reference planes
(fix the distance to 10mm). At this stage do
not click Finish Sketch.

Just as in the previous case, in the Extrusion
Properties dialog box, associate the
Extrusion End to the height parameter and
set the Extrusion Start to 10mm.

This is the thickness of the bottom of your
drawer. You can see this better in the front
view.

Finish the sketch.

Activate the front view.

On the Design Bar, click Void Form>Void
Extrusion.

Add a new sketch. This time it is a circle
cutting out the opening spot for the drawer.
Draw the circle as shown on the right. Don’t
click Finish Sketch as yet.

Right-click the circle, and choose Center
Mark Visible. Confirm with OK.
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Instance Parameters - Control selech

Parameter
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Extrusion End
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It is a good practice to dimension to the
reference plane rather than the geometry of

the previous solid form.

You need to assure that this sketch remains
always aligned to the axis of the drawer
width and that its position doesn’t change in
vertical sense either. To facilitate the
aligning of a circle, activate the Center Mark
Visible option and use it as a reference point
for constraining.

Note the cross in the middle of the circle. It is
from this point that you define the constraints
to the reference planes.
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23.

24,

25.

26.

27.

Using the Align tool, align and lock the circle
to the central reference plane.

Add a dimension between the reference plane
that defines the height of the drawer and the
center of the circle. Set the distance to 30mm
and lock it.

In the Extrusion Properties dialog box, set
the Extrusion Start to 0.

Click OK, and then click Finish Sketch.

Open the Ref. Level view and select the void.
Select the lower blue point and start sliding it
toward the interior of the drawer. Lock that
position.

Student Workbook
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The extrusion is heading the wrong direction.

You need to fix that problem.
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28. Finally, add a new Material parameter. Name
it Finish and associate the entire 3D
geometry to it.

29. Flex the model to test your work. Try out
different values for width, height, depth, and
so forth.

30. From the File menu, choose Save As and
save the family as Drawer.rfa. Close this file.

Note that a nested family can also be a shared
family. Make a shared family by choosing Family
Categories and Parameters from the Settings
menu.

The drawer family is now ready to be inserted in
the furniture family, but you need to make a few
adjustments.

e You are missing a small shelf that is
positioned between the two drawers
when placed in the opening.

e There are no parameters in the big
family that define the width, depth, and
height of the drawer.
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| Finish
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Type:
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The first problem can be resolved using the same

techniques used to create the shelf unit as well as the

drawer.

The second problem requires formulas to help calculate
the values of the drawer parameters. You create three

new parameters:

Autodesk

By selecting the Shared check box, you
change the behavior of the nested family when
it is loaded into a project. When a nested
family is shared

e You can load the family directly into
a project to update all families that
have that nested family

e You can schedule the nested family

even though it resides inside a
different family

Drawer Width = (total width / 3) — (2 x
thickness of the separation panel)

Drawer Height = ((((total height — 84mm) / 5) /
2) — 1 x shelf thickness)

Drawer Depth = total depth -15
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Create Drawer Shelf in the Shelf Unit Family

31. Open workbook Data set\Unit 11d Shelf - The Unit 11d Shelf -Start.rfa is the end product
Start.rfa. of Exercise 11c. Use this as a starting point, or
continue with a shelf unit you have tested in a

project.

Now add the separation shelf between the two
drawers. We won't explain in detail, because
by now you have already learned how to do
that. To review, see Unit 10.

32. Activate the front view.

33. On the Design Bar, click Solid and click

Extrusion. I:l

34. Double-check that the active work plane is set
to Back.

35. Add a rectangular sketch in the upper part of
the empty middle shelf, as shown in the
drawing on the right.

36. Align the sketch and lock, as shown. @\
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37. Add a dimension for the shelf thickness.

38. Select the dimension chain, set it to 19mm and
confirm.

39. Lock this dimension.

40. Click Finish Sketch.

41. Open the Ref. Level (Coarse — Medium),
select the 3D geometry, and using the blue
point in the front, align it to the second
reference plane from the bottom (see image).

42. Lock it to that position.

43. In the Properties dialog box for this geometry,
associate the Finish parameters to Material.

44. Click the Edit button next to Visible, and clear
Plan/RCP.

45. Click OK until you return to the drawing
window.
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Materials and Finishes

Material

Identity Data
Subcateqory Mone

Instance Parameters - Control selected or to-be-created instance
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Everything is ready to embrace the new
nested family. The next step is to load the
family you want to nest and correctly link its
parameters to the parameters of the shelf
unit.
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Create Drawer Parameters in Shelf Unit Family

46. On the Design Bar, click Family Types.

47. Click Parameter Add and set the following:
a. Name = Drawer Width
b. Group Parameter Under = Dimensions
c. Type = Length
d. Select Type radio button

48. Click OK to return to Family Types dialog box.

49. Click Parameter Add to create Drawer Height
parameter.
a. Name = Drawer Height
b. Group Parameter Under = Dimensions
c. Type =Length
d. Select Type radio button

50. Click OK to return to Family Types dialog box.
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51. Click Parameter Add to create Drawer Depth
parameter.
a. Name = Drawer Depth
b. Group Parameter Under = Dimensions
c. Type =Length
d. Select Type radio button

52. Click OK to return to Family Types dialog box.

53. Verify the parameters in the Family Types
dialog box.

54. Click OK to return to the drawing window.

Create Formulas for the Drawer Parameters

Name:

: Drawer Depth

Discipline:

Student Workbook

Group parameter under:

| Dimensions

O Instance

Nare: | Shelf Urit 11a

Parameter

| Yalue

Dimensions
‘Width
Height

Drawer Width
Drawer Height
Drawer Depth
Deoth

1400.0
Z000.0
0.0
0.0

400.0

Materials and Finishes

@ Tupe

Autodesk

The parameters have been created and are

available for use.
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55.

56.

57.

58.

59.

60.

Now, in the Family Types dialog box, in the
Drawer Depth, Drawer Height, and Drawer
Width lines, enter the formulas as shown in the
image.

For Autodesk Revit Building to understand the
formulas you have just entered, it is necessary
to respect case (for Revit Building, width isn’t
the same as Width). The suffix "mm" is
automatically added when you confirm your
formula, so it's not necessary to enter it.

Click OK to confirm all.

Click Apply to test your formulas as you create
them.

Click OK.

Save the family.

Load, Place, and Position a Drawer

61.

62.

From the File menu, choose Load from
Library/Load Family.

Browse to find the drawer family (you have to
remember where you saved it) and click Open.
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B Family Types

Mame: | Shelf Unit 112

| Parameter | Yalue | Farmula

Construction

Materials and Finishes

Autodesk

Dimensions
wiidth

Height
Drrawer Width
Drawer Height
Drawer Depth
Depth

In this section you nest the drawer family into the shelf

unit family.

{width | 3) - 38 mm

=[{{{{Height - 84 rom) J 51 23 - 19 mm)

=Depth - 15 mm

Type the formula and click the Apply button. If
everything is correct, the calculated width
shows up in the value column. Revit Building
alerts you to any errors.

|Drawer Depth 0.0 =

|Drawer Depth 335.0 —[Depth - 15 mm
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63. Set the Ref Level view current.

64. On the Design Bar, click Component and
insert one instance of the drawer family in the
shelf unit.

65. Using the Align tool, align the axis of the
drawer to the axis of the shelf unit and lock this
alignment.

Student Workbook

- — H#llf - - - 4

Autodesk

When you place the cursor in align mode
over the axis of the drawer, Autodesk Revit
Building displays a thick black line indicating
the reference plane of the drawer family.
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66. Align the front of the drawer to the second

reference plane from the bottom (see image).

67. Lock this alignment as well.

Link Parameters from the Shelf Unit Family to

the Drawer Family

68. On the Design Bar, click Modify and select the

drawer.
69. On the Options Bar, click Properties.

70. In the Element Properties dialog box, click

Edit/New to view the type properties of the

element and thus the drawer parameters.
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For a perfect match of the drawer family in
the shelf wunit, you need to link the
parameters of both families.

The element properties are the same
properties you would expect to see if you
loaded this family into a project.

Use the small gray boxes at the far right of
the Width, Depth, Height, and Finish
parameters to make the link between the
parameters.

215



Autodesk Revit Building

71.

72.

73.

74.

75.

76.

77.

78.

79.

Click the small gray box in the Depth line and
select Drawer Depth in the Associate Family
Parameter dialog box. Click OK.

Repeat for all three parameters and associate
them as follows:

e Width = Drawer Width

e Height = Drawer Height

e Finish = Finish
Click OK until you return to the drawing
window.

Activate the front view, and using the Align
tool, align and lock the drawer in the upper
empty space.

If you have trouble selecting the lower line of
the drawer, just position your cursor near that
line and use the Tab key until that line is
activated, then click to select it. (The Tab key is
a great help whenever you have overlapping
geometry.)

Switch to the Ref Level view.

Repeat the same method to insert, align, and
lock the second drawer.

Switch to the front view and repeat aligning and
locking vertically.

Test the family by flexing the model.

Associate Family Parameter

Family parameter:

Parameter type:

Existing family parameters of compatible type:

<haoner
Depth

Drawer Height
Drrawer Width
Height
‘wiidth

Depth
Length

Aidd parameter....

l

0K

J

Autodesk
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Because all drawer parameters are Type
parameters, you do not need to repeat the
same for the second drawer. The new
drawer instance automatically inherits the
instance properties of the existing one. All
you need to do is align it in plan view and in
elevation.
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80. Select both drawers, and on the Options Bar
click Visibility.

81. Clear Plan/RCP.

82. Click OK.
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If you are daring, try copying the drawer in
elevation instead of reinserting it in plan view.
Can you get all the alignments in this front

view?
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83. Save your file. You are almost finished with your family. But
before you use it in a project, you might want
to add subcategories. With subcategories,
you can control the entire display of the
family in all views (line thickness, line color,
line style, material, and so forth).

Unit 11, Exercise E: Subcategories and Families

The family category was defined when you selected the template to make it with. You can change this template later, but it is not advisable to do so. Always make
sure to select the correct template when you create a new family. Next, you set new subcategories within your family.
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Autodesk

Create Subcategories of the Furniture Category This exercise builds on work performed in previous exercises. If you have not completed the previous
exercises, but want to work through this exercise on subcategories and families, open Workbook Data
set\Unit 11e Shelf - Start.rfa.

Object Styles

1. From the Options menu, choose Object
Styles.

2. Scroll down to the Furniture category. By default
there are two predefined subcategories: Hidden
Lines and Overhead Lines. You need three new
subcategories: Glass, Shelf, and Accessories.

3. Click the New button.

4. Enter Shelf for Name, and under Subcategory
of, select Furniture. Click OK.

5. Repeat the same operation for Glass and
Accessories.

6. Inthe Object Styles dialog box, in the Shelf
line, click the Line Color button.

7. Select any color from the Color dialog box and
click OK.

Model Objects |.-'-"-.nn|:|tati|:|n Objects || Imported Objectsz

= Fumiture

[=E FLirniture

Category

Line Weight

Hidden Lines
Qverhead Lines

Modify Subcategories

Projection Cuk

"""" Accessories

Line Calar

Line Pattern

News Subcategory

Name:

'Shelf

Subcategory of:

| Furmniture

Siolid

Daszh
Long dash

Siolid

"""" Hidden Lines

Solid

"""" Cwerhead Lines

[l [EY Y Y Y

Dash

...... 'M

Long Dash

|| Solid

For each subcategory, you can set whatever line thickness, color, or material you want. The material is
assigned to the family subcategories only if under the Finish parameter the value is set to <by category>.
Here, you simply change the color of one of the subcategories.

Category

(=) Fumiture
Accessones
Glass

Hidden Lines
Overhead Lines

Line Weight
Line Color Line Patke
Projection Cut
1 Solid
1 Solid
1 Solid
1 Dazh
1 Long dash
[ M Rk 35021255 S0l
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10.

11.

12.

To see just the symbolic lines, activate the Ref.

Level (Fine) and using the Hide/lsolate tool,
hide:

e Reference planes

e 3D geometry

¢ Nested families

Select all these lines, and on the Options Bar
go to their Properties.

In the Element Properties dialog box, click
Subcategory and select Shelf.

Click OK.

Repeat for the Ref. Level (Coarse — Medium).

In principle, using the same method for both 2D
and 3D, here are the associations you need to
define:

For all vertical separations, horizontal
shelves, and the plinth, associate the Shelf
subcategory.

For the Glass doors, choose Glass.

For the Doorknobs, choose Accessories.

The easiest way to select the geometry when
associating the subcategories is to work in a 3D
view.

Press + Drag @
Propertiesi

Student Workbook

Autodesk

Instance Parameters - Control selected or to-be-created instance

| Parameter

Walue

Constraints

Model or Syrmbalic

<Irvisible lines=

Use In-Place Family Editing to Modify the Use the same process you used in an earlier exercise to
Drawer Family

access the drawer family and modify the shelf in the
project file.

As for the drawers, if you have tried associating
a subcategory to them, you will notice that there
is no subcategory parameter within their
properties. The reason is that the drawers are
nested families. So, go back to the drawer
family to effectuate this.
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13. Select a drawer, and on the Options Bar click
the Edit Family button.

14. Click Yes to open the family for editing.

15. Click Settings>Object Styles.
16. Create a new subcategory Shelf.

17. Associate the entire geometry to this
subcategory.

18. On the Design Bar, click the Load into Project

tool.

19. Check the current shelf family you are working

on.
20. Click OK.

21. Click Yes to overwrite.

|Edit Fami p|

Student Workbook

\

%4

Model Objects |Annotation Obiects | Imparted Objects |

Cateqgory

Line ‘Wt

Projection

= Furniture

Reload Family

1

PR

Instance Parameters - Control e

| Parameter |

Constraints

Family 'Drawet' is already in use in this project. Overwrite the exisking
wersion?

[

Yes

Mo

Autodesk

In the next step you create a subcategory in the
drawer family called Shelf (same as the
subcategory in the family file). All geometry
uses the existing shelf definition once it is
loaded back into the family file.

Alternatively, you could create a subcategory
called Bin. In this case, when loaded into the
shelf family, it would bring this subcategory with
it and you would then have direct control over
this subcategory in the shelf unit family file.
Likewise, when you load the shelf unit into a
project, it brings all the subcategories, including
Bin. You would then have access to this
subcategory in the project file.
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22.

23.

24,

25.

26.

Use the Window menu to switch back to the
drawer family.

Close the drawer family.

Click No at the Save Changes prompt.

You should now be back at the shelf unit family.

Save the family.

Create Types

27.

28.

On the Design Bar, click Family Types and
then click New.

As a name for the new type, enter 2100 x 1100
x 350 with Doors, and click OK.
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You can save the changes if you want. If you do
so, the software tries to locate where the
original drawer family file came from when it
was loaded into the family.

You do not need to save because the changes
have already been loaded into the shelf unit
family.

The drawers assume the properties of the shelf
subcategory defined in the shelf unit family.

The family is finished and is fully parametric.
What you still can do is create types. In other
words, you can preset different types of this
family with predefined parameters like width,
depth, height, and material so the shelf unit
can automatically be inserted in various
standard sizes or materials, enabling users to
simply select the type from a list. Should the
type not be found on that list, the user can
always create it on the fly. Let's see how to
do that.
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29. You can now change the corresponding values
in the dialog box.

30. Create a new type 2100 x 1300 x 450 and click
OK.

31. Adjust the parameters to Width (1300), Height
(2100), Depth (450), and clear the Glass Door
check box.

32. Click OK.

33. From the File menu, choose Save.

34. Start a new project or open an existing one.
Load the newly saved shelf unit family and
insert a few instances of it in the project. Note
that in the unit's Properties dialog box under
Type, you see two or three different predefined
types of this family.

Student Workbook
Dimensions
Widkh 1100,0 =
Height 2100,0
Dirawer width 3287 = ("Widtk
Drawer Height 182.6 = ((({Hei
Drawer Depth 335.0 =Depth
Depth Esool

Parameter | Walue

Construction

Materials and Fimiziics

Dimensions
Widkh m— - 13500.0

Height m—7100,0
Drawer Width 3953
Drrawer Height 132.6
Drawer Depkh 335.0

Depth — 35000
Identity Data

iGlass door {default) m § ]

=By Categaory =

{idt
= {{{{H
=[ept|

Unit 11 Shelf - Complete - 2100 % 1100 « 350 with Doors
IInit 11e Shelf - Complete : 2100 « 1300 = 450

I1nit 11e Shelf - Complete : Shelf Uit 11a

Autodesk

| Parameter | Wal

Construction

ialass doar (default) [+

Materials and FinisheP®

The family name is displayed along with the
type name. The family in this case is the name
of the RFA file you have been working in.
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35. Insert a few instances of each type and change
their parameters to see the differences. Try to
change both the instance parameters (Glass
Door) as well as the type parameters (width,
height, and so forth). Remember that you will
not see the door pulls unless the view is set to
Fine.

36. Activate Level 1 and in the Properties of the
view, click Visibility Edit button.

37. Expand the Furniture category.

Student Workbook

Autodesk

Show madel categaries in this view

Line Style
Yisibility

Projection

Furtiture Override,
----- [ Accessores By Category
----- Glazs By Cateqarny
----- Hidden Lines By Categary
----- Hidden Lines By Categary
----- Overhead Lines By Category
----- Shelf Ey Categary
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lalazz By Lategary

38. Click By Category in the Projection column in L : : Select Line Style (X
the Shelf line to override. Hidden Lines By Category —
Owverhead Lines By Categorny O%ﬂca‘_ﬁ?mﬁ'
39. Change the Line Color and the Line Pattern and Shelf By Category OIS
click OK. Furniture Spztems By Categony Line Weight: | <By Categons |
Genernc Modelz By Categony Lne Color: [ Blue |
| Hidden Lines I:g-"' L;atEgDr-l" Lite Patterr: |Hidden —————————— V|
Owerhead Lines By Category
: Override ok ][ coed |
Furniture Spstems By Category k
[l Ranarie bdadals P Mabzanrn
40. Make sure the changes you have just made are F—————— 9 F—————- 9 -
ropagated correctly. I ol P '
propag y L T a1 |
- - — - —
41. Activate the 3D view, and in the Properties Again, thanks to the subcategories, you can

have an instance of this family in which the
doorknobs are simply turned off and thus
invisible.

dialog box click Visibility.
42. Expand the Furniture category.

If you do not see the accessories in the view,
remember these are set to Fine.

43. Clear Accessories and click OK.
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44,

45.

46.

47.

You can create as many types of a family as you want, and they don’t exist only in this project but can be used in any other project.

Select any instance of the shelf unit, go to its
Properties dialog box, and click Edit/New.

In the dialog box that opens, select Duplicate.
Autodesk Revit Building prompts you to enter a
new name: you are about to create a new type
of this family. Name this new type 210 x 110 x
350 — Red Finish and click OK to close all
dialog boxes.

Create a red paint material and click OK to
close all dialog boxes

You have just created a new type of this family.

Unit 12

Theory: Interdependencies

Autodesk Revit Building: Site

This unit explains Autodesk Revit Building's Site features and workflow as well as linking files and AutoCAD drawings. This unit has four exercises.
12a takes you through the process of creating importing an AutoCAD drawing.
12b illustrates how to link a Revit Building project into a current project.

12c works with the site tools to develop the model.
12d exports a view and sheet into AutoCAD DWG format.

=
i

[ Edit / New... ]

¢

I Duplicate. .. I

+

Student Workbook

Hame

M ame:

210 %110 = 350 - Red Finizh

x|

Cancel

Unit 12, Exercise A: Importing AutoCAD Drawings
In this exercise you start with the workbook template and import an AutoCAD drawing to use as a basis for the site work in the rest of this unit. This AutoCAD site

drawing has polylines that are placed at elevation. In a later exercise you will convert this geometry to a Revit Toposurface.

Autodesk
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Exercise Setup

1. Start a new project with the workbook template.

2. From the File menu, choose Save As and save

your project as Unit 12.rvt in the Revit Workbook

folder.
3. Set the Site view current.
Import an AutoCAD Drawing

4. From the File menu, choose Import/Link>CAD
Formats.

5. Browse to and click once on the drawing file
Import Site Plan.dwg in the workbook folder.

6. Match the settings in the Import dialog box to
the settings shown at right:

Link (Instead of Import)

Current View Only

All layers

Preserve colors

Automatically place: Origin to Origin

PoooTp

7. Click the Open button to proceed with the
import.

Lioad Fram Library
Save to Library
Insert from File

Purge Unused. ..

Import)Link

Export

Export DWE

Publish ko Bugzsaw
Import/Expork Settings

File name:

Import or Link

Link [instead of import]
Current wigw only

Laypers: Al w

Scaling

Import units; | &uto-Detect

¥ | Files of type:

.4
3
.4

* v v v L4

Student Workbook

Inage... g

Bevit. .,
Link DWW F Markup Set. ..
IEC...

Import Site Plan.dwg

DWwWG Files [, dwg)

Layer/Level Colors
() Black and white
() Preserve colors

) Invert colars

Scale factor:

Positioning

() Automatically place
() Center-to-center
®riainto origri
() By shared coordinates

Autodesk

Refer to Unit 1 if you need help creating a
project from the workbook template.

Link Instead of Import: This option maintains a
live link to the drawing. If the drawing changes,
you can reload it into the Revit Building project.

Current view only: It is a good idea to link
drawings to a specific view. This approach cuts
down on the amount of information needed to be
regenerated as you switch from view to view.

Origin to Origin: Although you do not have
access to the project origin as in AutoCAD
software, the origin is near the intersection of the
elevation marks.
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yal

8. Right-click in the drawing area and click Zoom
to Fit.

NN
Layer Control of Linked Drawing: Query
9. Click the imported DWG in the drawing window.

10. On the Options Bar, click the Query button. @ E][
by

/_\ [Query Hide Delete
)

11. Click one of the magenta lines in the drawing. \

N \
AR
12. Click Hide in View. The Query dialog box is a convenient way to find
out information about the object you have

selected in the linked drawing.

Pararneter

Type
Block Mame
Layer

Skyle By

Layer

Delete ] [ Hide in wigw kl
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Layer Control of Linked Drawing: Visibility In addition to the on-off control afforded by the Query tool,
Graphics you have complete control over the linework in the linked
drawing though the visibility graphics override of the view.

13. Type VG to access the view's visibility graphics
override.

14. Click the Imported Categories tab.

15. Click the Line Style for Major Contour to access :ateggriegl Imported Categories | Filters

the override for this layer in the linked drawing.
7 thig view

Line Skyle

Projection

By Category
By Category §
.

By Category

16. Set the line color to a purple or dark red and the
line pattern to Long Dash. Select Line Style

) By Categony
() Overide

Line "Weight: | <Byp Category: hd |

Line Calar: [l FGE 128-000-064 |

IGERSENETE | ong dazh
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17. Click OK two times to return to the project’s

drawing window.

] The linked drawing now has overrides for this
/ specific view.
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Unit 12, Exercise B: Importing Revit Building Projects

In this exercise you continue from exercise 12a, but import a Revit Building project with a building in it. You then look at some of the display controls you have over
the linked Revit Building file. If you completed the last exercise, you can continue to work in that file. If you choose to work in the provided project file, note that for
consistency the AutoCAD drawing has been inserted rather than linked.

Exercise Setup

1. Open file Unit 12b — Start. You should be in
site view.

Link a Revit Building Project into the Current
Project

2. From the File menu, choose
Import/Link>Revit, and browse to the
workbook’s data set folder. Click one time on
Unit 12 Building.rvt.

3. Select the Origin to Origin option under
Positioning Automatically Place, and click the
Open button.

Linked Revit Building Project by View

Revit Building files may be linked into one another. Like
the linked AutoCAD DWG file, as the linked Revit
Building file changes, it may be reloaded to update the
current project with the new information. Also like the
linked DWG, you have control over how the linked Revit
Building file is displayed in the current view.

SaYE [0 LIDrary ]
Insert from File »

Purge Unused. ..

Import)Link. » CAD Formats
Export 4 Image...
Eoport DU > I
Publish to Bugzzsawm k Link. D Prarkuop Se
Import/Export Settings » IFC...
IInit 12 Building.ret A
FWT Files [".rvt] w
Pazitioning
() Automatically place OM

() Center-to-center

(=) Origin to origin

(") By shared u:u:u:uru:lir%es

You have several levels of control over the display of the
linked Revit Building file. You can view the linked file with

Autodesk

Unlike the AutoCAD drawing file there is no
way to insert a Revit Building project into
another project completely. It will only import as
a linked file.
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4,

5.

Duplicate with detailing the Site view and
rename the new view Site-Concept.

Tile the Site and Site-Concept views.

Set the Site-Concept view current, and type VG
to access the view’s visibility graphics override.

Click the Revit Links tab and then click the plus B e o et T AL e e ) R e

(+) sign to the left of Unit 12 Building.rvt.

Under Display Settings, click the By Host View
button to override the default display settings.

the default visibility of the view, or the default settings of
a view within the linked file, or override any of the linked

constituent parts.

Student Workbook

Model Categories | Annotation Categories | Imported Categories || Filkers | Revit Links l

Yisihility

=T Unit 12 Building. vt
Urnamned [<Mot Shared>]

Halftone

|

Display Settings

Mot Dverdden k

If you have more than one instance of the
linked file in your project, each instance is listed
in this tree. You control the display of each

instance independently.
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9. Inthe RVT Link Display Settings dialog box,
click the Basics tab, and then click the By
Linked View radio button and set the linked
view to Floor Plan: Level 1.

10. Click OK two times to return to the drawing
window.

Linked Revit Building Project View Display
Override

11. With the Site-Concept view current, type VG to
access the view's visibility graphics override.

Student Workbook

B¥T Link Display Settings

Basics | Model Categaories | Annotation Categaries | Import Categories

) By hiost view ) Custam

Linked wigw: Floor Plan: Level 1 w

You can also control each item in the linked file
independently of the view settings stored in the linked
project files view.

Autodesk

The linked file now uses the current display
settings stored by the linked file rather than the

host file’s current view settings.
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12. Inthe RVT Link Display Settings dialog box,
click the Basics tab, and then click the Custom
radio button.

a. Verify the Linked View is set to Floor
Plan: Level 1.
b. Change the Detail Level to Coarse.

13. Click the Model Categories tab:
a. Setthe Model Categories drop-down
to <Custom>.
b. Under Walls, clear the Surface
Pattern check box.

Student Workbook

RYT Link Display Settings

Basics |Mndel Caktegaries || Annotation Categories | Import Caktegories

() By host view ) By linked wisw (%) Custom

Linked wigw: |FI|:u:ur Flan: Level 1 v|
Wigw range; | <By linked vigw= ~ |
Phase: | <By linked wigw= (Mew Constructio |
Phase filker; | <By linked wigw = (Show all}) w |
Detail level: | Coarse

Discipline: | <By linked view:> (Architectural) v |
Object skyles: | <y linked file = w |

RYT Link Display Settings

Basics | Model Categaries |.ﬁ.nn|:|tati|:|n Categories | Import Categories

Model categories:

Show model categories in this vie

<Cuskam =

=By host

‘ Yisibiliby

Structural Foundations
Structural Frarming
Topagraphy

Wiallz

Comman Edges
Cut Pattern

01 B -1 R
QI

e

::BE linked vigw =

Projection

By Cate
By Cate
By Cate
By Cate
By Cate

Hidden Lines By Cate
- B Surface Pattern -
W all Sweeps - Cornice By Cate

[ all ] [ Mone ] [ Irvert

This step turns off the wall hatch you see on

the reveal at the base of the wall.
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a. Set the Annotation Categories drop-

down to <Custom>. Basics | Model Cateqgories | Annokation Categories | Import Categories
b. Clear the Show Annotation
Categories in This View check box. Anngtation categories: =Custam =
[CI5how annotation cateqaries in this view:
|
" Line Styvle
Yisibility Hal
Projection
15. Click OK two times to return to the drawing
window.

Unit 12, Exercise C: Site Tools

Autodesk Revit Building software’s site features and workflow are explained in this unit.

Autodesk

All of the view visibility controls can also be

applied to a linked Revit Building project.

235



Autodesk Revit Building Student Workbook Autodesk

1. Open file Unit 12 — Start. You should be in site , ‘ L The site file has an imported DWG instance.
view. / = The DWG data consists of 2D polylines on
different heights.

2. Setthe 3D view current. Note that the DWG drawing was imported as
“Current view only” so it displays only in the
view where it was positioned—the Floor Plans
Site view. It does not appear in the 3D view.

It is a good idea when you link in AutoCAD
site drawings to link them into only one view.
You will create a toposurface that shows the

site grading in 3D, section, and elevation.

3. Set the Floor Plans Site View current.

Rendering
Site

4. Right-click the Design Bar and activate the Site
Design Bar if it's not already visible.

v Drafting

[} Modfy v Rendering
[E5] Toposurface
| Subr v Massi

[} Madify
8 roposurface

5. On the Design Bar, click Toposurface. You
enter sketch mode.

R
Toposurface]
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10.

11.

On the Design Bar, click Use Imported and then
click the imported DWG file.

Use image on the right to select the layers to
use for creating the surface. Click OK.

On the Design Bar, click Properties and change
the surface material to Site — Grass. Click OK to
close the dialog box.

On the Design Bar, click Finish Surface.

Open a 3D view. Note that the building is sunk
inside the topographic surface.

Open site view again.

Create a Pad

#|@ Finish Surface

@ Cancel Surface

Student Workbook
Add Points from Selected Layers E
0 Check Al
[ ]C_BENCH_MARK.
[V]C_IND¥,
[ISITE_L&YouT
Toposurface
[} Modiy
-#- Point
= Use Imported
i Simplify Surface
@ Froperties
ol Finish Surface [ ok [ comcel ] &pply
@ Cancel Surface
S
- Use Imported Instance Parameters - Control selected or
{2 Simplify Surface Parameter [

Materials and Finish::s

Material

Dimensions
Projected Area

Autodesk

Toposurfaces can also be created directly by
clicking the Point command and positioning
points (the height can be set on the Options
Bar) in the workspace.

Site information is usually imported from a
DWG file.

Once the DWG instance has been selected,
Autodesk Revit Building recognizes the layers
contained within it and lets you pick which
ones you want to use to create the surface.

You can change surface material later by
opening its Properties dialog box.

Note that the DWG drawing was imported as
“Current view only” so it displays only in the
view where it was positioned.
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16. On the Design Bar, click Pad. You are once
again in sketch mode.

17. Use the Lines tool to draw a rectangle around )| |/ These property lines were sketched, but you
the building, as shown in the image. You can can enter their coordinates directly in a table
follow the property lines for the sketch. and the sketch is automatically generated.

18. On the Design Bar, click Pad Properties, and || Level Level 1 Change this property at any time.

change the Pad Level to Level 1.
19. Click Finish Sketch.

20. Open the visibility settings for the view, go to Turn off the unnecessary DWG data in your

the lmportEd Categories tab' and turn Of:f Model Categories | Annotation Categories | Imported Categories | Filkers view.
visibility for all the DWG layers except Site [V]iShow mported cateqones in this view:
LayOUt . o 3 . o Line Style G
21. Click OK to exit the Visibility Graphics dialog VIR Frajection Hafftone
bOX = import_site. dwg By Categary O
o . . . . 1o By Category
22. Click OK to exit the View Properties dialog box. [ C_BENCH_MARK By Category
[ C_ENTR By Categary
[ C_IND¥ By Categary
[] DEFPOINTS Ey Categuory
SITE_LAYOUT By Categary
Importz in Familiez By Categary
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23. Open the 3D view to see the pad. Tile windows
(choose Tile from the Window menu).

Add Site Components

24. Set the Floor Plans : Site Plan Current.

25. On the Design Bar, click the Parking
component, and add a 4800 x 2400mm - 70
deg as shown in image.

<]
O b s, 28 For s,

Student Workbook

&
AL ke, ST arsciect, Lo oo o bt s,

21898.4

T

#11

Autodesk

Working with side-by-side windows is helpful
in many situations.

Before you tile the windows, choose Close
Hidden Windows from the Window menu, and
then open just the views you want to tile.

If you minimize a view, it does not tile with the
other open views.

Parking components, as site components,
automatically recognize the height of their
host during positioning.

Use the blue arrows to flip the parking space.

\ z’% \‘3
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Parametric arrays are helpful when

26. Select the parking component and array nine
instances of it to the left (west). positioning this kind of component.

Trees are specific site components that have
their own editor and can be customized,
though Autodesk Revit Building comes with
an extensive tree library.

27. Click Site Component, and add a few tree
components, as shown in image.

To navigate through the library, create a new
planting family and open the Family Types
dialog box. Clicking the Plant Name
parameter opens an AccuRender dialog box
with the tree library.

The symbol used for plans, elevations,
sections, and normal 3D is a simple stick
symbol.

®

%

A AARRANAN

% ® %\%
AmAY

Change the Site Settings
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28. Maximize the site view. From the Settings
menu, choose Site Settings.

29. Change the settings for the first row from
Secondary Contours to Primary Contours (see
image).

30. Click Insert to add other secondary contours
and apply the following settings:
e Start: 0
e Stop: 100m
e Increment: 250
e Range type: multiple values
e Subcategory: secondary contours

Site Settings

Student Workbook

Settings ‘Window Help
Project Information. ..
Project Parameters...

Browser Organization...

Fill Patterns...
Materials. ..
Object Styles...
Area Settings...
View Templates...

Line Styles...
Line Weights...
Line Pattemns...

Contour Line Dizplay

&t Inkervals of:

B000.0 FPazzsing Through Elevation: |0.0

Additional Contours:

Start | Stop | Increment

Range Type

| —_

0.0

1000000 :1000,0

Multiple Yalues

s

| {Primary Contours

X

o v
Insert ] [ Delete
Section Graphics
Section cut material: Eleration of poche baze:
Site - Earth (3] |-aom00
Froperty Data
Angle Display Units
Degrees from M5 w | |Degrees minutes seconds v
[ ak l [ Cancel ] ’ Aipply ] ’ Help ]
Additional Contours:;
Stark | Stop | Increment |

—_

0.0 150000, §250.0 f

Autodesk

You can add as many contour lines as you
want.

The poche base elevation setting in the
bottom left defines how thick the surface
displays in section views.

The Cut material defines what type of
hatching the poche has.

Once finished, if you zoom in the drawing you
see that primary and secondary contours
display with different lineweights, which are
set in the Object Styles dialog box under the
Topography category.
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31. Click OK to exit dialog box. Note the additional
contours that appear on the toposurface.

Add Contour Labels

32. On the Design Bar, click Label Contours and
draw a straight horizontal line, approximately as
shown in image.

33. Zoom in to see the labels.

Student Workbook

| Range Tvpe Subcategory

]Multiple Yalues Secondary Conko
Mulkiple Yalues Primary Conkours

)

2 =) &, @ ¥
2\ oY Dy,
CO- T 1 3

AN

L
2
2

%

Autodesk

You can draw the Contour Label line in any

direction.
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Add a Site Section

34. On the View Design Bar, click Section and : —=
draw a section on the same line as the contour -
label line.

35. Open the section. From the View menu, choose
Apply View Template>Site Section.

Unit 12, Exercise D: Exporting AutoCAD Drawings
In this exercise you export the site model and a sheet for use with AutoCAD software.
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Exercise Setup
1. Open file Unit 12d — Start. You should be in

site view.
2.  Open the Sheet A101 and zoom out to see the The views that were placed on the sheet have
extents of the views. [% grown because of the site work now makes the
= extents of the views much larger than when the

views were originally placed on the sheet. This
is typical behavior if a view does not have its
crop region active.

3. For each of the views on the sheet: . . You can also access the view properties from
a. Open the view properties and select Default Wiew Template \Mone =, W the sheet by selecting a view on the sheet and
in the Crop Region check box. i' L[ clicking Activate View from the context-
b. Select and left drag the crop region Crop Region h a sensitive menu.
into a more sensible boundary for the |Crop Region Visble [ «%g* [ — ¥ L ||
view. Yiew FLange [ ﬂ-.,' E— #
Associated Level
_t Previous

[
H

Dv e Fice

The finished sheet is now ready to export to
AutoCAD software.

Export a Sheet to AutoCAD Drawing Format Before you export to AutoCAD, verify that the export
settings are correct.
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4. From the File menu, choose Import/Export
Settings>Export Layers DWG/DXF.

5. Make any changes needed to the export
settings.

Note: By clicking the Load button, you have access The Standards button enables you to change the
standards also.

Export Layers Standard

to several different preset export layer files.

Cut A [
| Color ID

Load.. |

6. Click OK to return to the drawing window.

Student Workbook

Irmport/Link,
Export

Export DWE
Publish ko Buzzsaw
Import/Expork Settings
Manage Links. ..

Export Lavers
Export Layers DGN...

Export Layers: C:\Program Files\tutodesk Revit Building 9\Datatexportlayers-dwg-B!

C Projection | Cut
akeqary
Laver name [ Color ID [ Layer name [ Colar ID

Yiewports Z00o 5

Wall Tags AZ10A 4

Walls Az210 2 Az10 2
Analytical Model {AZI0 b z FAzi0} z
Common Edges §AZ10 b 2 A0} 2
Curtain Wall Grids (8210 2 a210 2
Cuk Pattern Azl0 Z Az10 Z2
Finish 1 [4] A0} z FAZI0} 2
Finish 2 [5] {4210 2 FAzia ) z
Hidden Lines Az210H 2 Az210H 2
Membrane Layer {AZTa} 2 FAZia} 2
Structure [1] {AZTa} 2 FAZia} 2
Substrate [2] fAz0} H FAZI0} 2
Surface Patkern (4210 2 Azin 2
Thermalfair Laver [| 4275 } z FAZI0} z
Wall Sweep - Corni| {4278} z FAZIa} z

TS e FavA A FEvrs A

(0iATA < American Inskituke of Architects skandard:

{:} 15013567 - 150 standard 13567
() CP&3 - Singapore standard &3
{:} B31192 - Brikish Standard 1192

[« J[

Autodesk

Each of the Revit Building objects is assigned a
layer and color ID for instances where the
object is cut (such as a wall in plan view) or as
projection (a wall in elevation). The Layer
names are created automatically in the new
drawing file. The color IDs are the standard
AutoCAD ACI colors that will be assigned to the
layers as they are created.

Loak in: | i) Data

MWarn
r.éj exportlayers-dwg-ALA. kxk
r.éj exportlayers-dwg-B51192 kxk
F.éj impoartlineweights-dwg-ALA kxk
EI impartlineweights-dwg-B31 192 Ext
F.éj importlineweights-dwg-CP33, bxk
Ej importineweights-dwg-defaulk, bxk
E’] importineweights-dwg-190 13567, Ext
E] shxFonkmap, bk
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7.

8.

From the File menu, choose Export>CAD
Formats.

In the Export dialog box:

e Select the Manual radio button for File
Naming.

e Type in a file name for the drawing.

e Verify that AutoCAD is the format to save to.

e Click the Options button.

Student Workbook

et e e .

Insert from File k

Purge Unused, .,

Irnpark Link, »

Expork k

Expart DWE » alkthraugh, .

Publish to Buzzsaw k
File name: |_|r'|it1 2 ) w | [ Save l
Save as lype: | AutalAD 2004 DWE Files [* dwg v| | Cancel |

File Maming -
MOTE: Usge File Mame bow bo specify namme or prefis
Oty

() Butomati

Ewport range

() Current wiew
() Selected views/sheets

Autodesk
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several options as to how the drawing will be Export Options
created. Verify the settings are as shown, and

click OK to return to the Export dialog box. Layers and properties:

|Cateu;||:|r';.f properties BYLAYER, overrides BYEMNTITY b d |

Linetype scaling:

Paperspace (PSLTSCALE = 1) v|

Coordinate syskem basis:

| Project Inkernal w |

Solids (30 wigws only:

[ ] Export rooms and areas as polylines

Merge overlapping and collinear lines

10. Click the Save button to create the new drawing | *J Uniti zd-Complete.rvt-Rewit_.. The new drawing is created along with a PCP
file. " Unit12d-Exported Shest, dwg file for the pen settings that AutoCAD can use

Unit12d-Exported Sheet,pep to plot this file.
(N
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Unit 14

Theory: Detail

Autodesk Revit Building: Drafting and Linework

This unit explains how to create detailed drawings using Autodesk Revit Building.

1. Open the file Unit 14 — Start.rvt in the training
files directory. The project should open up to
the view Floor Plans: Level 2.

2. Onthe Basics Design Bar, click Section.
3. On the Options Bar set the following:

e Section Type = Detail View

e Scale=1:10

Dretail Wiew : Detail

Scale: | 1:10

|

You can create as many section types as you
want by duplicating them.

In the Project Browser, details (including
sections) appear under the category called
Detail Views, while other section types have
their own category.

The scale affects the detail level of the newly
created view. Normally, all views 1.5 and
bigger have detail level set to Fine, but it is
possible to change the settings by choosing
Detail Level from the Settings menu.
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Draw a section mark over the window, as
shown in image.

Open the section by double-clicking the section
bubble or the detail view in the Project
Browser.

If needed, resize section on top to display
Levels 2 and 3, as shown in image.

Right-click and choose View Properties in
the section detail view, and under Model
Categories turn off visibility of windows.

Click OK to exit dialog box. Click OK again to
close view properties.

From the File menu, choose Load from
Library>Load Family. Navigate to the
Workbook Data set\Extra rfa files and select
the file called Window Section.rfa. This detail
component was generated from a DWG file.

Student Workbook

l . IF
I
\
=KH=T]/ f— _JE
I |
- L] *
o = 3 — o
I
|C0ntroll=.=..
* } *
-'-ﬁtf M
Wisibility [ Edit, ..
EARL AR REIEEIN = T DY Lausguy (=1 ]
| By Cateqory By Ci
L] [ Windaws Override. ..

Autodesk

You may need to resize section views, or
maybe even turn off the crop region if it
disturbs your drawing: right-click, choose
View Properties, and clear Crop Region
Visible.

The keyboard shortcut for displaying the
visibility settings for the view is VV. It provides
a quick way to jump directly to the dialog box.

Detail components can be created by drawing
directly or by importing a DWG, DXF™, or
DGN file if you already have the detail in one
of these file formats.
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10. On the Drafting Design Bar select Detail
Component. The loaded Window section
detail component should be ready to be placed

on the drawing.

11. Place the window detail component as shown
in image. Use the Align tool to help align it

correctly to the sill and the wall finish.

Edit Cut Profile

12. Click the Edit Cut Profile icon on the toolbar.

0

Student Workbook

2} Detail Group
ﬂ Detail Component [%

{Hi} Repeating Detail

|

Detall Items
: Reference
Align sill to bottom of window opening.

I

|

Align interior face to interior face.

[ [H | &, Demdlish
= i

Eaye [lran

Edit Cut Profile
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13. Click the hatch or boundary of the
subcomponent you want to modify.

14. Use the Lines tool to draw a new profile
where you want the subcomponent to be cut.

15. Click the blue arrow toward the side you want
to keep.

16. Click Finish Sketch.

Student Workbook

Autodesk

This takes you into sketch mode, where you
draw the linework for the new cut profile of the

component.
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17. Repeat the process with all four wall
components underneath the window detail 9. The profile of each material must be edited
component. f separately because the tool works on one

hatch at a time.
1Y
4

US

il

18. On the Drafting Design Bar, click Repeating Use detail components in arrays to create a
Detail, and on the Options Bar, click Brick — repeating detail, or you can use the repeating
Section. detail tool. A simple example is a series of

bricks in section view. There are various ways
to assemble the detaill component in a
repeating detail.
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Use the Align tool to move a repeating detail into
Draw in this digegtign position.

19. Draw a line on the exterior part of the wall, as .
shown in image. Don’'t worry about correct ’
positioning. Move it into the correct position _

after placing it.

Start here
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Note that this brick detail component contains
an invisible line that defines the width of the
mortar. You could add a hatch in the detail
component so it displays the mortar in the
repeating detail.

20. Add another Brick — Section repeating detail
below the window.

21. If the brick repeating detail is in front of the Annotations and detail components are view
window detail, select the former and on the = specific: they are visible only in the view they
Options Bar click the Bring to Front icon. |DI ['r_-'] [D] [D] were created in.

) It is possible to define the order of their
Ering to Front appearance by using the toolbar displayed on

the left. This toolbar appears on the Options
Bar once a detail component has been
selected.
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22. On the drafting Design Bar, select Repeating
Detail: Concrete-Masonry Slab — Section
500mm.

23. Draw the repeating detail as shown in the
image: from the left intersection with the wall
toward the right.

Level 3 The hatch of the underlying floor slab should
Bo00 @ not be visible in the detail component. You

TE e a% can edit its cut profile as you did with walls,
Start here E I8 v but it would be more convenient to add some
GOV P e I hatches directly in the detail component to

At A )

hide whatever lies beneath.

> Draw in this direction
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24. On the Drafting Design Bar, click Insulation,
and set the size on the Options Bar to 70mm.

25. Draw the insulation in the exterior wall, as
shown in image, both above and below the
window detail.

Start here

880.0

Student Workbook
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T

Autodesk

Change the insulation width after designing it by
right-clicking it and choosing Properties>Width
Field, or simply by changing the Width value on
the Options Bar.
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Unit 16

Theory: Is Architecture Engineering?

Autodesk Revit Building: Formulas

This exercise starts with a data set that is a window family. The window family is already complete; you add some formulas to control the geometry and visibility of
some of the solid elements that compose the window family. In particular, you create

o Formulas that control the relative height of the frames (and the glass) depending on the sill thickness

o A formula that controls visibility of the crown, to be displayed only if the window width is equal to or larger than 1400mm’

Parameter values should always be changed in the Family Types window to verify if the model flexes correctly.

In Unit 11 you added formula parameters to control the width of the drawer of the shelf unit. You also added a visibility parameter.
In this exercise you create fomulas and tie the display of the crown or lintel of the window to the result of the formula.

This exercise assumes you have worked through the exercises in Units 10 and 11. If you have questions about terminology or processes, you can go back to
those exercises for review.

Explore the Window Family in the Project In this section you explore the existing
parameters set up in the window family.
1. Open file Unit — 16 — Start.rvt. The window family is already complete, but

2. Set current 3D Views: {3D}. you will add formulas to control the geometry
and visibility of some of the solid elements
that compose the window family. In particular,
you create formulas that control the relative
height of the frames (and the glass),
depending on the sill thickness and whether it
is visible. Another formula controls visibility of
the crown, to be displayed only if the window

width is equal to or larger than 1400mm.

3. Click the window in the view.

4. Note that there are already a few types inside
the family. Select them from the drop-down
menu. Return to the type named 1200
x1200mm.

b_Fimed : 0975 x 1220mm
b_Fiwed : 0915 « 1830mm
[ Ipit 16 “wfindow : 1200 % 1000mm
Uit 16 Windaw : 1200 % 1200mm
it 16 Wwfindovw - 1200 % 1600mm
it 16 Swfindowe - 1400 % 1400mm

Init 16 "window : 1400 'IEQ!:Imm
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5. Open the type parameters for the 1200 x
1200mm window type.

6. Change the sill thickness to 100.

7. Click the Apply button.

8. In the Type Properties for the window, clear
Sill Visible.

9. Click OK to return to the drawing window.

Edit the Window Family
10. Click the window.

11. On the Options Bar, click Edit Family.

12. Click Yes to edit the family.

Student Workbook
Sill Width 1400.0
Sill Yisible
Sill Thickness 100.0
H N
Default Sill Height -
Sill wwidth 400.0
Sill Visible
Sill Thickness 104
H 1180
Default Sill Height @00.0

E dit Fannily

Autodesk

with Sill Thickness = 40

with Sill Thickness = 100

Note when you do this, the H parameter
changes as well. The current definition of the
H parameter is height (of the window
opening) less the sill thickness.

The window has a gap where the sill is still
taken into consideration, but is not displayed.

You add a formula to control the relative
frame height according to the sill visibility.
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Formulate the H Parameter

13. In the Family Types dialog box, click the H
Parameter row, and under the Formulas
column replace the formula Height-Sill Height
with the IF formula: if (Sill Visible, Height -
Sill Thickness, Height).

14. Click Apply. Change the Sill Thickness
parameter to different values, and click Apply
each time you change the value. Note how the
height of the window frame now changes
correctly.

15. Clear the Sill Visible parameter, and click
Apply. Note how the frame resizes accordingly
to fit precisely in the opening.

Create Crown Visibility Parameter

on

Student Workbook

Sill Thickness
H

Default Sill Height

Sl Wisiole Ll
Sill Thickness  100.0
H

Default Sill Heig :800.0

400.0

|

1000

—Height - 5l Thickness |

TR =

=[iFisill Visible, Height - Sill Thickness, Height)

Sill Width
Sill wisible

400.0

Default Sill Heig 1800.0

Autodesk

The H parameter was specifically created and
assigned to the frame height. To see how it is
defined, select the outer frame and click Edit on
the Options Bar. Click Sketch 2D Path on the
Design Bar, and go to exterior elevation view.
Note the gap from the bottom of the sketch
line to allow for the sill.

The formula syntax is:

IF (<condition>, <result-if-

false>)

<result-if-true>,

Because Sill Visible is a Yes/No parameter,
you only need to type the condition by itself.

Formulas and parameters are case sensitive.
To put this into plain English:

If the sill is visible (condition is true), then Height
- Sill Thickness (raise the frame for the sill).

If the sill is not visible (condition false), then use
the value held by the Height parameter as the
height of the window, filling in the space that
would otherwise be occupied by the sill.

Always flex your family from the Family Types
dialog box to make sure the model responds
correctly.

Note that the sill is still visible in the model but is
dimmed. In the Family Editor even if visibility of
a specific component is turned off, you still see it
for editing purposes. In the normal project
environment, the sill would not be visible.

In the last section you controlled a length
parameter by the visibility Yes/No parameter. In
this section you do the opposite and control a
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16.

17.

18.

19.

You next create a visibility parameter to control
the crown visibility. Click the Add button under
the Parameters category in the Family Types
dialog box.

Create a new Yes/No parameter called Crown
Visible (see image on the right). Click OK to
return to the Family Types dialog box and click
OK again to close the dialog box.

Select the solid that acts as the crown and
open its Properties dialog box by right-
clicking Properties or by clicking the
Properties icon on the Options Bar.

Click the gray icon displaying the ellipsis (...)
under the Visible row of its properties.

Student Workbook

Pararneter D ata

Marne:
Crown Vigible
Dizcipline: Group parameter under:
Commian w Construction v
Type:
Yes/No w | (O Instance () Type
Fresz + Or

Materials and Finishes

Autodesk

visibility parameter based on a length. If the
window width is greater than a specified width,
show the Crown/Header. If it is less than the
specified width, do not show it.

You can create different types of parameters,
by opening the Type drop-down menu to see
them all.

Clicking the button enables you to assign
control of that element parameter to an
equivalent family parameter that can then be
either used in formulas or changed directly in
the project.
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20. Assign it the Crown Visibility parameter,
which you created in the previous step.

21. Click OK twice to close the dialog boxes.

22. Open the Family Types dialog box, and under
the Crown Visible parameter row enter the
formula:

or(Width>1400mm, Width=1400mm)

23. Change the window type from the active one to
1400 x 1400mm and note the changes in the
Crown Visibility.

24. On the Design Bar, click Load into Projects.

Student Workbook

X

Associate Family Parameter

Vizible
ez/No

Family parameter:

Parameter type:

Existing family parameters of compatible type:

I QK. l ’ Cancel ]
B Family Types
Marne: | 1200 % 1200mm ™
Parameter | Yalue | Formula | *
Construction =
wall Closure By hos

Crown Visible  [7] [or{WWidth = 1400 mm, Width = 1400 mm)

Construction Ty

Dimensions
Heinht

>

1700 n

2

“ 4F Load into Projects

Autodesk

The family parameters displayed are only
those of the same type: length parameter if
you are setting a distance, Yes/No if you are
selecting a visibility parameter, material if you
are assigning a material parameter, and so
on.

Formulas are case sensitive.

Its a good idea to type the unit suffix in
formulas directly to avoid confusion.

If you have more than one project open, you see
an additional dialog box to select which projects
to load the family into. Select the Unit 16 — Start
project.
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25. Select the check box to override parameter Reload Family
Va|LIeS Of EXIStlng types. E:Ei\iiguvr:i:rsl‘gn\;findow' is already in use in this project. Ovenwrite the
26 CI|Ck YeS. [#] Override parameter values of existing types
27. Flex the family in the project.
28. Turn off the sill in type properties. The frame now fills in the full height when the sill
is turned off.
29. Change the window to different types.
30. Use the Window menu to change back to the
window family.
31. Close without saving the family. The family is already loaded into the project.
You can save it as a different family or just close
it without saving.
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Unit 17

Databases

Student Workbook

In this exercise you export a Revit Building project to an ODBC-compliant database.

Export a Database

1.  Open a project. If you are not working on your
own project, just open one of the projects
provided with the workbook.

2. From the File menu, choose Export ODBC
Database.

3. Inthe Select Data Source dialog box, click
the New button.

There is no data set provided for this exercise.

ImportLink

CAD Formats

- v v 4 v

Export DWE. Walkthrough...
Publish ko Bugzsaw

Import/Export Settings

Manage Links., .. QDBC Database. .,

Raster Images... Irnage. ..
Shared Parameters. .. ab¥ML...
RoomfArea Report, .,
Worksets, ., -
Worksets —

Select Data Source Elgl

File Data Source | Machine Data Source

Laook in: | Data Sources w

[SN Mame:

Select the file data source that describes the driver that you wish to connect to.
‘Y'ou can uze any file data source that refers to an ODBC driver which is installed
on your machine.

Autodesk

ODBC stands for Open DataBase Connectivity. The
purpose of this is to create a database that can be
used by any database management system
regardless of the application. Part of an ODBC-
compliant database is a data source name file. This
file is like a translator to the database and provides a
link between the database and the software used to
interpret the data.

In this exercise, you create both an access database
(MDB) file and the data source name file.
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4,

5.

® 20 oo

Click the Microsoft Access Driver and then
click the Next button.

In the Create New Data Source dialog box:

Click the Browse button.

Browse to the workbook’s data set folder.
Name the file.

Click the Save button.

Click the Next button.

Create New Data Source

Student Workbook

Select a driver for which you want to set up a data source.

Mame '
Diriver da Microsoft para arquivos testo [".tat: " cav] 4
Diriver do Microsoft Access [*.mdb)] 4
Drirver do Microsoft dB aze [*.dbf]
Diriver do Microsoft Excel[” xlz)
Diriver do Microsoft Paradox [*.db ]
Driver para o Microsoft Visual FoxPro
Microzoft ver [, mdb)
Microsoft Access
Microzoft dBase Driver [*.dbf)
< | ¥

[ S SR S Y

Mest > l[ Cancel ]

=

Create New Data Source

Type the name of the file data source you want to save
thiz connection to. Or, find the location o save to by
clicking Browse.

| | %DWSB...

1 | 1) Revit Waorkboak w

Dezktop

B

5 My Recent Documents

(L) My Documents
j by Computer

B B 3% Floppy (4]
cgo Local Digk

(2} Audio CD 03

(C:]

File name:

| Unit 17 DataSourcel ame

4 |

Save

l

Save az lype: | OCDEC File D ata Sources

- | l Cancel

]

Create New Data Source

Autodesk

Type the name of the file data source you want to save
thiz connection to. Or, find the location to save to by
clicking Browse.

|C:\HevitWorkbook\Completed\Unit‘I?l | Browse... |

(X

< Back ][ ﬂexﬁrl[ Cancel
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6.  Click the Finish button. CLeate New Data Source X

Wwihen you click Finish, you will create the data source
which you have just configured. The driver may prompt you
far mare infarmation.

File D ata Source
Filename: C:\Revit Workbook\Completedinit 17 Dat
Drriver: Microsoft Access Driver [ mdb)

|~
ol

<Back || [ Cancel ]

. . DDBC Mi ft A Set
7. Inthe ODBC Microsoft Access Setup dialog bl L2
box, click the Create button. | | 3
' |
[ratabaze
D atabaze:
| Select... | [ Lreate.. [ Bepair... ] [ Compact... ]
X

8.  Enter a name for the database and verify the — Masiisis

H Database Name Directories:
location were you want to create the Ui 17 s Db e Acompeted 3
database. -

(= Revit Workbook
H = Completed —
9.  Click OK. —
(&) Wersion 4.x
) Wersion 3.4
() Wersion 2.8
Options
[1 System D atabase
[ Encrpption
Locale Drives:
General v (== v [ Hetwok..
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10.

11.

12.

Click OK again.

Click OK again.

Click OK again.

Student Workbook

ODBC Microsoft Access Setup g

.
\1") Database C:\Revit Waorkbook\CompletediUnit 17 Access Database, mdb was successfully created

ODBC Microsoft Access Setup

Database
Databage: C:hAnit 17 Access D atabase mdb

Select... ] | LCreate.. | [ Repair... ] [Eompact...]

Syztemn Databaze

&) None
() Database:

Spstem Databage...

Select Data Source

File Data Source | Machine Data Source |

Loak in: | Completed ~ |

@ Urit 17 D atas ourcet ame. dsh

DSM Mame: | Urit 17 DataSourceM arme | | Mew... |

Select the file data source that dezcribes the driver that pou wish to connect to.
*t'ou can use any file data source that refers to an ODBC driver which iz installed
ah your machine.

ak. H Cancel H Help

Autodesk

The database has been created in the folder you
specified. This sample is provided in the Completed
folder of the workbook data sets.

(@ Unit 17 DataSourceMame, dsn
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13. Click OK again.

ODBC Microsoft Access Setup

Student Workbook

?X

|

Database

Databasze: C:h.AUnit 17 Access Database.mdb
| Select... | [ Lreate... ] [ Repair... ] [Eompact...]

Spstem Databaze

(&) Mone
() D atabasze:

System Databasze...

QK

Autodesk
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Unit 18

Theory: Schedules, Tables and Legends

Schedules are just another view of the building model, but instead of representing the data in a graphical format, the information in the building database is
presented in tabular format.

Autodesk Revit Building: Tags and Schedules

The seven exercises in this unit cover the scheduling capabilities of Autodesk Revit Building. Each covers a different aspect of schedules in the Revit Building
environemt.

18a: Door schedules

18b: Room objects schedule and tags

18c: Calculated values in a room schedule

18d: Room finish keys

18e: Color fill legends

18f: Symbol legends

18g: Material takeoff schedules

Unit 18, Exercise A: Door Schedules
In this exercise you create a door schedule, modify its properties, and place it on a sheet.
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1. From the File menu, choose Open. Browse to
the file Unit 18a — Start delivered with the
workbook and open it.

2. Onthe Design Bar, click Views and then New Schedule
Schedule/Quantity.

LCategory: Mame:
. . <Multi-Categon: # | |Doar Schedul
3. From the Category list, select Doors and click Aress [Gioss Building) [Docr Schectie |
OK. .E;esisw[gzntable] (%) Schedule building components

Crilings () Schedule keys
Curtain Panels

Curtain Systems L
Curtain 4/ all Mullions | |

Electrical Equipment Phase:
Electrical Fistures =
Fascias | Mew Construction w |
Floors

Furniture
Furniture Systems
Gutters

| inhtira Fivhores

DF, w[ Cancel || Hep

4. Inthe Schedule Properties dialog box under Schedule Properties
Available Fields, click Family and Type and :
then click Add. Figlds |Filter Sarting/Grouping | Formatting | Appearance
Awailable fields:
Finish ] S k
Fire Rating
Frame M aterial

Autodesk

The file opens with a 3D view of the building.
The active view doesn’t have an effect on the
creation of the schedule table. You can make a
schedule table of any object having any view of
the model. There are two ways to make a
schedule table: using the Schedule button on
the View Design Bar or by choosing:
New>Schedule Table from the View menu.
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The Family and Type field is now moved to the
right, under Scheduled Fields. This will now be one
of the columns in the schedule. Repeat for two
other fields: Width and Height.

5. Click OK to close the Schedule dialog box.

6. Right-click over the schedule table. From the
context-sensitive menu, choose View
Properties.

natting | Appearance

Student Workbook

Scheduled fields [in order];

=
[
[w'
b

“idth

<..

(ma}

EMove

| Farnily and Type

|

Door Scheduls

Farmily and Type {iicth | Height
Standard Door: S0 8002000 800 2000
Stancardd Door: S0 8002000 800 2000
Stancardd Door: S0 8002000 800 2000
Stancardd Door: S0 8002000 800 2000
Stancardd Door: S0 8002000 800 2000
Stancardd Door: S0 8002000 800 2000
Stancardd Door: S0 8002000 800 2000
Stancardd Door: S0 8002000 800 2000
Stancardd Door: S0 8002000 800 2000
M_Double-Flush: 1640 x 2000mm 1640 2000

tandard Donr

S0 anns2000

ann

M0N0

Dioor Schedule |

wpe { Width  F Heioht |
ar: H00 2000
ar: 00 2000
ot 800 2000
ar: &00 2000
ar: 800 2000
ar: s00 2000
ar: 800 2000
o S00 2000
ar: 00 2000

Hide Calurnnis)

Wiew Properties. ..

Autodesk

The Available Fields list contains all information
that can be extracted from the door object. On
the right is an empty list in which you are going
to add the information that you want to see
displayed in the schedule table.

The schedule table is displayed in table form.
The order of the fields determines the order of
the columns in the schedule table. You can
easily modify this using the Move Up and Move
Down buttons.

You can change the appearance of your
schedule table by adjusting the width of the
columns. The principle is simple: just drag the
separation line between two columns in the title
to the desired width.

Doar Schedule
Family and Type

| Wickhg eiaht
P
—
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7. Inthe Element Pro perties dlalog box, click the Instance Parameters - Contol selected or to-be-created instance
Edit button next to Sorting/Grouping. | —
Wigw Mame Dioor Schedule
Phase Filker Shiow all
Phase Mew Construction
Fields C____ Edt.
Filker [ Edit
sortingiGrouping | | |Edit... | I
Farmatting 1 Edit
Appearance | Edit
8. Inthe newly opened dialog box, under Sort By, The schedule table displays correctly according
select Family and Type. to the sorting criteria you have defined.
Autodesk Revit Building allows four levels of
9. Click OK to close the Schedule Properties Fields || Fiter | Soring/Grouping | Formatting | Appearance sorting.
dialog box. : _
2ok s Y| @tegendng - Obes=enc Eyery ine in the schedule table represents a
10. Click OK to close the Element Properties dialog ety e CBlrkin - goor within the project. You might think this is
box. Then by [ none] | an odd way to represent a door, but Revit

Building can represent an object in a textual
manner, showing all important information
about that object.

Before you continue working on your door schedule, you need to analyze the possibilities that Autodesk Revit Building proposes at this stage.
Let's look at the Options Bar.
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11. Click in any schedule table field, and then click
the Show button.

12. You can achieve the same by right-clicking the
schedule field, and choosing Show.

13. Revit Building opens a view in which you see a
graphical representation of the selected door.

14. Click again in any schedule table field, and on
the Options Bar, click Delete.

Student Workbook

1640 2000
i 1E4000 2000
1640 2000
Show Element(s) In View

Click the Show button multiple times for different vigws.

Show l [ Cloze
| Reit &
Thes wil delete | mstarerds).
3 Pease note ™ot vou e not st fom ¢ , but slso deletng the. and geometry from the prosect.
= J[ o |
= 1
Revit
] This change will be applied to all elements of type
. IJK_IntSagl Dom Flush: 910 x 2110mm,
[ Ok ] [ Cancel

Autodesk

Autodesk Revit Building enables you to search for
other views in which this door is displayed. To do
that, click the Show button. Should you not want to
continue, simply click the Close button.

Autodesk Revit Building double-checks that you
really want to delete that instance so you have a
final choice of accepting (OK) or Cancel.

Again, you can find the same command by right-
clicking and using the context-sensitive menu.

Notice that the schedule table cells are editable.
You can change any value in the schedule table (for
example, the width of the door). You should be
careful when doing that however, because the door
width is a type parameter, which means you would
change the width of all instances of this type in the
project.
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h_Double: 1640 x 2000mm 1640 2000
h_Double: 1640 x 2000mm w1640 2000
pd_Double: 1640 x 2000mm 1640 2000
pA_Simple Yitrée: 1100 x 2400mim 1100 2400
Ftandard: S0 900x2000

00 2000
Standard: =011 00x2000 S S

Autodesk

Finally, you can change the family and type by
simply clicking the family and type field. This
field contains a pull-down list from which you
can select the desired door family or type.

What is important to understand here is that no matter what changes you undertake in the schedule table, they are populated everywhere in the project. The
opposite works as well. If, for example, you delete or add a door in the project, the door is automatically deleted or added in the schedule table. In the Revit
Building model, the schedule tables are always directionally synchronized with the project.

You are now going to work further on your schedule table, refine it, add new fields, sort it, modify its parameters, and finally place it on a layout sheet.

15. Right-click over the schedule table.

16. From the context-sensitive menu, choose
View Properties.

17. In the Element Properties dialog box, click
Edit next to Fields.

18. Add the fields Count and Level, reorganize

them as shown in the image using the Move
Up and Move Down buttons.

19. Click the Sorting/Grouping tab.

Phase Filter Shiows All
Phase Mew Construction
Fields
Filter
Sarkingarouping | Edit,.,
Schedule Properties
Figlds | Fiter || Sorting/Grouping | Formatting | &ppearance
Ayailable figlds:
-
Description —
Firish ElEEEE
Fire Rating
Frame M aterial
Frame Type
Head Height
M anufacturer Add Parameter...

Schedule Properties

Fields || Filter | Sorting/Grouping | Fomatting | Appearance

Sort by: L'
[ Header [ Eacter:

You have now set all necessary fields. Next
you sort your schedule table to make it more
usable. Revit Building lets you sort with four
different criteria simultaneously. Here, you want
to sort by level and then by family and type.

atting | Appearance

Scheduled fields [in order):

[ fidd > ] Farnily and Tupe
Width

[ <-- Bemaove ] Height
Lewvel

On the Sorting/Grouping tab you find the
criteria set previously. You need to change
them. You want to sort this time by level and
then family and type. As there are two criteria
for sorting, you need to intervene on the
Header and Footer.
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20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

On the Sorting/Grouping tab set the
following:

Under Sort by select Level.
Select the Header and Footer check boxes,

and in the list next to Footer, select Count and
Totals. Also select the Blank Line check box.

In the Then By field, select Family and Type.

Select the Header and Blank Line check boxes.

Click OK to close all dialog boxes.

Right-click over the schedule table.
Go to View Properties.

In the Element Properties dialog box, click
Edit in the Formatting field.

Verify that the selected field is Family and
Type.

Select the Hidden Field check box at the
bottom of the dialog box.

Click OK to close all dialog boxes.

Right-click anywhere over the schedule table
again.

Select View Properties.
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Schedule Properties

Fields | Filer | Sorting/Grouping |Fnrmatting Appearance

Autodesk

Sart by:

| Level

w | (%) Azcending

() Descending

Header

Eooter:

| Count and tatalz

Schedule Properties

Figlds | Filter | Sorting/Grouping | Formatting | Appearance
Sort by: | Level A | (&) Azcending () Descending
Header Eoater: | Count and totals - | Blark line
Then by: | Family and Type v | (&) Ascending (O Descending

Header [ Foater:

Fields
Filter
Sorking)arouping
Formatking
Appearance

Schedule Properties

Fields || Filter

Sortingx’Grouping| Farmatting |Appearance

Heading:
Family and Type
Heading orientat

Haorizontal

Alignment
Left

Field formatting:

As a result of the criteria you defined, you find
doubling parameters. For example, you can
see the Header M_Double: 1640 x 2000mm in
every row of the door, but it's the same for the
level as well. This isn't a problem, because
Revit Building lets you hide fields you don't
want to be visible.

Doar Schedule |
T Width Height |

Court

Level -1

Standard Door: S0 800x2000

1 go0 2000
1 g00 2000
1 g00 2000

As you can see, those fields are not displayed.
However, notice that the schedule table
displays every instance of your doors, but you
need to know the total number of doors of the
same type. So, you need to fix that final
problem.

Should you need it, you can also display the
total number of doors in your building. To make
that visible, you need to select the Grand Totals
check box on the Sorting/Grouping tab.

274



Autodesk Revit Building

34. In the Element Properties dialog box, click the
Edit button next to Sorting/Grouping.

35. Clear the Iltemize Every Instance check box.
36. Click OK to close all dialog boxes.

Duplicate the View

37. In the Project Browser, scroll to the door
schedule and right-click it. From the context-
sensitive menu, choose Duplicate.

Student Workbook
Schedule Properties Pz
Figlds | Filter | Sorting/Grouping | Formatting | &ppearance
Sort by | Level R | (%) Ascending () Descending
Header Footer. | Title, caunt, and tatals £ | Blark line
Then by: | Family and Type i | (&) Ascending () Descending
Header [ Faater. Blank line
Then by: | [none] ~ |
[ Grand tatals:
I 118 ] [ Cancel ] [ Help ]

For the moment, you can consider your schedule table
ready. However, you haven't yet learned about schedule
filters. The filters allow you to filter through the data in
the schedule tables. As for sorting/grouping, there are
four levels of filtering. You can filter only fields that are
already present on the Fields tab.

Schedulez/Quantities | ‘

S Open
F  Close

Apply View Template. ..
Create View Template From Yiew. ..

EM

Autodesk

Next, you duplicate the schedule table view and
apply a filter to the duplicated view. The goal is
to have a schedule table that shows only the
doors on Level 2. You reuse the schedule table
in the second part of the exercise (Create a
Room Schedule Table).
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38. Right-click the Copy of Door Schedule, and E Schedules/Quantities ‘ L Dot
choose Rename from the context-sensitive nne af Dao o clule -
menu. Do 2pen
[B She Close )
39. Change the Name to Door Schedule (Level 2) §8 Fan Properties...
and click OK. S Gro
e Rename View ﬁ
apply Yiew Template, ..
Create View Template From Yiew. ., Name:  Door Schedule [Level 2]
Duplicate OK I I Cancel ]
Delete
Copy ko Clipboard
40. Right-click the Door Schedule (Level 2) a0} — R
schedule table and choose Properties. Elevation [T Square) Phase Fier Show Al
=N e 'Ddr;S[ lled Amow] Phase Mew Construction
EgEmn
41. In the Element Properties dialog box, click the 'H Sghedg'esf’gulami“es Fields
- . oor Schedule Fill [ Edit
Edit button next to Fields. Door Schedule (Level 2) || |oongiaouming | ==
I+CH Sheets (all) Farmatting [ | E 1
| rﬂ% Eamilies Appearance [ E:
|-iali Groups
42. In the Schedule Table Properties dialog box, Fiekis | Filer | Saing/Groupng| Fomat |~ YOU CaN just as easily insert or delete fields
set the following: Agalable flde: from the schedule table by double-clicking the
43. Using the Remove button, delete the Count From oo Base i [ desired field.
fleld. From Foom. Name :romgow' Bomrnen!s
Fi c M : tnent
From oo Dooperey Frm Room e P
44. Using the Select Available Fields From drop- EnEe | [dipo
down menu, click From Room. | [ Cekeuated | | £t oo Decupancy
e |G
L. .| 1o FOoom: a3l L
45, Under Available Fields, click From Room o C
Name Select available fields from:
- From Room v
) . |Doors Select avalable fields from
46. Click the Add button. To Room From Room v

47. Repeat to add To Room: Name.
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48.

49.

50.

51.

52.

53.

54.

55.

56.

Again, arrange the list of fields as shown on the
right using the Move Up and Move Down
buttons.

In the Schedule Properties dialog box, click
the Filter tab.

In the Filter By list, select Level.

In the next field select Equals and set Level 2
in the next field below Filter By.

Click the Sorting/Grouping tab.
Verify that Sort By shows Family and Type.

Verify that Header, Footer, and Count and
Totals are selected.

Verify that the Then By sorting line is set to
None.

Select Blank Line, and at the bottom of the
dialog box select Itemize Every Instance.

Student Workbook

Scheduled fields [in order):

Family and Type
Fram Room: Mame
To Room: Marme
Width

Height

Lewvel

| Schedule Properties

Fields | Filter | Sorting/Grouping | Formatting | Appearance
4| Filter by: Level ~ | I equals
iLevel 2 v
And: (none) v |
Schedule Properties r$__<
Fields | Filter | Sorting/Grouping | Formatting | Appearance
Sort by | Family and Type v | (=) &scending (O Descending
Header Footer: | Title, count, and totals v | Blark line
Then by: | [none] v | Agcending Descending
Headsr Footer: Elank line
Azcending Descending
Header Footer: Elark. line
Azcending Diescending
Header Footer: Blark line
Grand totals:
Itemize ever instance

Autodesk
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57. Click the Formatting tab.

58. Verify that Family and Type is the active field,

and select Hidden Field.

59. Click OK twice to close all dialog boxes.

Create New Sheet for Door Schedule

Student Workbook
Fields | Filter | Sorting/Grouping | Formating | Appearance

Fields:
Farily and Type 3
From Room Mame Heac.hng
To Room Mame Family and Type
width
Height Heading orientation:
Level -

Haorizantal v

Alignment:
Left v

Field farmatting:

Hidden field

Door Schedule (Level 27

From Room BiTo Room Mami Width i Height | Level
h_Double-Flush: 1640 x 2000mm
5 1640 12000 Level 2 |
1
Standard Door: S0 E00:=2000
a0o 2000  ilewel 2
0o 2000 ilewel 2
G0ao 2000 ilewel 2

Certain parameters of the schedule tables are only
visible once a schedule table has been placed on a
sheet. That's the case with parameters on the
Appearance tab of the Schedule Table Properties dialog
box. You are now going to study the placement
possibilities of a schedule table on a sheet. For that
purpose, you use the entire schedule table of all doors
in this building.

Autodesk

Here you have the schedule table displaying
the new criteria you have just defined. For the
moment the two new parameter fields (From
Room Name to Room Number) are empty. The
software automatically fills them in the moment
you define the rooms themselves (in other
words, when you add a room tag in the room,
which is what you do in the second exercise in
this unit).

Fields | Fier | Sorting/Girouping | Formatting | Appeatance
[t fnes: Thin Lines v
[ Grid i headers/footers Aspacers
[ Dwtline:
Header text: Aiial v |31750m [Ceald [ Italic
Title
] Underling:
Column headers
[ Underljne:
Blank row befare data
Body test Arial | (31750 m [CJBald [ italic
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60. From the Project Browser select the Sheet
A110 — Schedules and open it by double-
clicking.

61. From the Project Browser, drag the door
schedule table to the sheet you just created.

62. Click the schedule on the sheet, and use the
small symbols to split the schedule table, as it is
too long for the sheet.
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Autodesk Revit

Attodesk

A110

Lewel 2

h_Drouble-Flush: 1640 = 20000mm, /1

[ [wEa0 |00 [Level2 e\’ﬁ%

Standard Doorn S0 8002000

|33 |=3|:u:| |3:u:u:| |L.=_-ue|2

As you can see, the schedule table is too long

for the sheet. You need to adjust it.
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63. Save and close the project.

The next exercise creates a room schedule in the same

project. If you are going to work through the next
exercise, you can keep this project open.

Unit 18, Exercise B: Room Schedules, Room Objects, and Room Tags

Autodesk

You have just split the schedule table in two
parts that are placed next to each other. You
can still modify the width of the columns and
the height of the split parts. Here are the
meanings of the different symbols:

¥ Allows dimensioning of the column
width (select, hold, move, and release
at the desired position). Note that when
you change the width of a column on
one part of the split table, it changes in
all other parts.

% Allows horizontal splitting of the
table. Click the symbol and it's done.
To reunite the split parts, select one
part and move it over the other. Revit
Building automatically reconnects the
parts.

4’ Allows you to move the table (click,
hold, move, release).

& Allows you to change the height of a
split part of a table (click, hold, move,
release). The allowed moves are up
and down. Obviously, changing the
height of one schedule part means
changing the height of the other. Try it
out!

In this exercise you work with the room schedule and tags. In the last exercise, we did not address the issue of tags. To work with or create a door schedule, all
you need are the doors in a project. The tags just present information already associated with the door or in the schedule. The same is true for room schedules. A

room does not appear in a schedule unless you place a room object.

The exercise uses the same data set as the previous exercise, but does not build on the information created in that exercise.
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Create a Duplicate View of the 2nd Floor

1. From the File menu choose Open>Browse to
find the file Unit 18b — Start.rvt delivered with
the workbook and open it.

2. From the Project Browser, Verify Level 2 is
current.

3. Right-click the Level 2 view and choose
Duplicate.

4. Right-click the copy of Level 2 view and choose
Rename.

5. Change the Name to Level 2- Rooms.

6. Click OK.
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Autodesk

When you create a schedule view, it can be useful
to duplicate the plan view in question so you have
one plan view free of tags and colors.

The duplicated view automatically becomes the
active view.
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7. F'_'O.m.t_he View menu’ choose Yisibility/Graphic Overrides for Floor Plan: Level 2- Rooms
Visibility/Graphics.

Maodel Categories | Annotation Categories | Imported Categories | Filkers
8. In the dialog _box, cllck_ Annotation Cat'egorles e e ey e
and clear Grids, Sections, and Elevations.
Line Skwle
Yisihility
Frojection
Electrical Fisture Tags By Category
[ Elevatio
Floar Taz% By Category
Furniture Spstem T ags By Category
Furniture T ags By Category
Generc Annotations By Category
Generic Model Tags By Categor
[ Grids

9. Inthe Visibility/Graphics dialog box, click the
Model Categories tab and clear Property

Visibility/Graphic Overrides for Floor Plan: Level 2- Rooms

Lines under the Site category. Model Categories | Annotation Categaries | Imported Categories | Filters
. Show model categories in this view T
10. Click OK. s : G
Line ! )
Yisihility
Projection ‘

Shaft Opening By Cateqary

= Site By Cateqory
Hidden Lines By Category
Landzcape By Cateqgary
Pads By Category

[ Override. .. ]
Stripe By Category
L1 N I H | PP Y
H H H H = | Lewel 3 P
11. Right-click the D§S|gn Bar and verify that Room and Area | | : This step e_znables the Room and Area tab of tools
Room and Area is checked. m———— « Basics on the Design Bar.
m W Wiew
Tl Settings... | o Modeling
v Drafting

EE G v Fendering

(=) Room Tag W Site I
L3 Room Separa ¥ 11assing

_ Area Plan... |  Structural %

Canskruckion i
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12. With the same view Level 2 — Rooms active,
from the Window menu, choose Close All

Hidden Windows.

13. From the Project Browser, activate the Door
Schedule (Level 2).

14. From the Window menu, choose Tile to see

both views parallel.

15. In the plan view, zoom into the upper-left
quadrant of the plan.
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Window  Help

e Window

Cascade

Tile

Arrange Icons

Close Hidden Windows

Toolbar

Window  Help

Mew Window

Cascade

Tile

arrange Icons

Close Hidden Windows

Toolbar

Autodesk

Before you start tagging your plan, split the screen
S0 you can simultaneously view the Level 2 - Room

view as well as the Door Schedule (level 2).
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16. On the Room and Area Design Bar, click Room
and set the Options Bar settings as shown at
right.

17. Click the center room shown here.

18. Click the Room Tag tool and tag (click) the room
you just added.

19. Click the tag and change the room name from
Room to Bathroom.

Room and Area |

[:“g Madify
T.H' Settings...

Room and Area |
[:% Madify

T.H' Settings. ..
|E Faoom

=} Room Tag

5 Reom

N

Bathroom

w
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Autodesk
| Room Tag - | [ ] ] Tag on placement
I — [ R ——— |
t Upper Limit; | Lewvel 3 V| Elffset:||:| | :
Fioom; | MHew L |

After you place the room, you should be able to
hover over the room and see an “X” in the room.
This is the room object. You should also now see
the room in the door schedule under the To Room
column.

Standard Door: SO E00x2000
200 2000
Foom s Ea00 2000
ao0 2000
ao0 2000
[=lnln] Annn
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20. On the Room and Area Design Bar, click the
Room tool. Set the parameters in the Options Room Tag

Bar as shown.

21. Click all rooms except for the two rooms on the

lower left. Don’t worry about the name or
number of the rooms you are tagging at the

moment.
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“ E Taqg on placement
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JEL Harizontal v []Leader

Leader Line
Orientation
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R oo | Ao ™ [ Show Bounding Elements ..
Auto
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Note how the door schedule updates automatically
with each room tag definition. For the moment, all
rooms are named “Room.” That changes later as
you define the exact room names elsewhere in the
project. Revit Building automatically populates that
change within this schedule table as well.

You now proceed with the correct naming of your
rooms. Revit Building offers many different ways to
do that.

At any time you can select a tag to modify its
properties. However, this method requires a lot of
manipulation and isn’t very effective.

Autodesk Revit Building also allows modification of
the names of the rooms from within the schedule
table itself. For this, however, you need to have
created the room schedule, something you have not
yet done. Although the room names appear in your
door schedule table, you cannot modify them from
here. When the room schedule is created before the
actual tagging and with the condition that the room
names exist in that table, you can select that room
as soon as it has been inserted using the Options
Bar.
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22. Using that principle, you are now going to
change the name of each room. You may
sometimes use the same names (Living Room,
Bathroom). Try to name four apartments on
this level.

You now create a room schedule table listing those
values.

23. On the View tab of the Design Bar, select
Schedule\Quantities.

24. Select Rooms as a category, and click OK.

25. In the Schedule Properties dialog box, add
the fields Number, Name, Area, Perimeter,
and Level.
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> Living room —* Living room
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26.

27.

28.

29.

30.

31.

32.

33.

Click the Sorting/Grouping tab.

Under Sort By, select Number.

Click the Formatting tab.

Select Level and select the Hidden Field
check box.

Select Area and click Field Format.

Clear the Use Project Settings check box, and
then set Square Meters as Units, 1 Decimal

Place as rounding, and m2 as Unit Suffix.

Repeat for the Perimeter field (set units as

square meters, rounding one decimal place).

Click OK to return to the schedule window.

Adding Rooms via the Room Schedule

Student Workbook

Schedule Properties

Figlds | Fiter | Sorting/Grouping | Formatting | Appearance
Sort by: | @ #scending O Descending
[Header [ Faater: [ Blank line
Then by: | [none] v | Azcending Descending
Header Footer: Elank line
Fields | Filter | Sorting/Grouping | Formating | Appearance
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MHumber ;
Hame Heading:
frea Level
Perimeter
Level Heading arientation:
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Alignment:
[ Let [v|
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Calculate totals
Hidden field
SChe
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[brea |
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[_ 0K ] l Cancel oK
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Room Schedule |

Mumber © Mame Ares i Perimeter |
36 Living Foo 37T mE 25530
37 Dining roo 83m? 11317
38 Living Roo 13.6m? 15561
39 Bedroom M1.7m? 13490
40 Bathroam E.7 m* 11005
41 Bedroom 14.2m? 15500
42 Corridor 19.0m* 43689
43 Laundry 41m? S600
44 Bathroom 34 m* 7370
45 Living Roo (352 m? 26526
46 WIC 1.7 m* 5200
47 Corriclor 1041 m? 144353
48 Room 141 m? 15783
48 Bedroam 145 m? 17497
a0 Foom 41 m? 207
21 Carridar Jom? E910
a2 Living Roo 305m? 26338

P L

You can use the Add Rows button on the schedule
to create rooms that are unassigned. Once you are
adding rooms these rooms are available from the
Options Bar pull-down menu.
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34. Set the room schedule view current, and click
the New row button two times.

35. Type Kitchen for the name for the first row that
appears at the bottom of the schedule.

36. Click in the room name cell for the second row
you added. Select Living Room from the list.

37. On the Room and Area Design Bar, click Room
and set the Options Bar settings as shown at
right.

2aders:

F o
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Autodesk

If you have not used the room name Kitchen you can
just type the entry in the cell in the schedule.

If you have entered a value, you can pick it using the
drop-down list in the schedule cell.

Any unassigned room is available from the room
pull-down on the Options Bar.
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38. Add the kitchen and living room as shown at
right.

Separate Rooms

39. Find the corridor in the center of the building.

40. Click that room number in the schedule, and
then on the Options Bar, click Show.

Student Workbook Autodesk

In this same manner you can use the Options Bar to
Bz 63 delete any room in the schedule.
fiff BatpAsd m C

kit cen o Newl Delete |Sh|:uw

C &1
= If the room has not been biaced in the project yet, it
0 is simply deleted from the schedule.

fill

| If the room exists as an object in the project you
| receive a warning that you are deleting the room
L ? and the tag associated with it.

Wl

In this section you add room separation lines to
separate out the stair from the corridor area.

el ernder The plan zooms to this room, the same as the Show
button on the door schedule functions.

Note the stair and corridor are the same space.
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41. On the Design Bar, click the Room Separation
tool.

42. Draw lines from wall to wall at the treads.

43. Click the room object to verify that it extends
only to the risers at these locations.

Add a Multifloor Spanning Room

44. Click the Room tool, and set the parameters in
the Options Bar as shown.
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Room and Area |
[::f Modify |

T.H' Settings...
[5d Room I

(= Room Tag

L

Stairs and how their areas are calculated vary from
region to region. Often, stairs, atriums, or other
spaces that span multiple floors are calculated only
once. To do this, the room must have parameters
that tell it to extend the full height of the buildilng.

[«] Tag on placement  Upper Limit: | Lewvel 4 w | Offget: | 2030

Autodesk

In this case, the stair extends from level 1 up to level
4 with an offset above level 4 of 2030 (the height at
which is hits the roof object.
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45, Click the area of the stair to place this room.

46. Click the tag, and change the name from Room
to Stair.

47. Open Level 3 plan view.

48. Click the Room Tag tool.

49. Click the same area to tag the stair room in this
view.

The room object extends up through this floor level
and so is found by the tag.

None of the other spaces on this floor have a room
object and thus cannot be tagged by the tool.

50. Click the stair's room object.
51. On the Options Bar, click Properties.
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Add a Volume Column to the Room Schedule

52. On the Design Bar, click Room and
Area>Settings tool.

53. Click Compute Room Volumes.

54. Set the Room schedule current and open its
view properties.

55. Edit the fields to add Volume to the schedule.

Student Workbook

If you turn on volume in the room and area settings,
you can then add the volume column to the room

schedule.

Rendering
Site
Roorn and Area
[:;} Modify

T.H' Settings... e

Room Calculations | Area Schemes

Calculations

(%)t sustemn computed height

() &t specified height
above level

Compute room volumes

Scheduled fields [in order]:

Murnber
M arme
Area
Perimeter
Level

Y alume

Autodesk

This dialog box also gives you control over how the

room areas are calculated.

Boundary Location
(&) &t wall finish
7 & weall center
O &t wall core Jayer

(" At wall core center
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56. Click OK to return to the schedule

Student Workbook

Room Schedule

Mumber Mame Ares i Perimeter “olume
36 Bathroom 6.7 m? 11.0m 17.53m*
37 Dining Room g.3m? 114m 21.94 m®
38 Living Roorm 136m? 156 m 3571 mE
39 Bed Roam 1.7 m? 135m 0.72m?
40 Living Room FIm? 256m 99.08 m®
4 Bed Roaom 142 m? 158m 740m®
42 Corridor 18.5m? 342m 48.75m*
45 | munciry 41 m? ARm AN A2 ms

Unit 18, Exercise C: Calculated Values for Rooms

Using a room schedule table, you can easily create another in which you directly read the total of each room (kitchen, living room, room) as well as the percentage
of that room type according to the total area of the building.

1. From the File menu, choose Open>Browse to
find the file Unit 18c — Start.rvt delivered with
the workbook and open it.

In the Project Browser, duplicate the room
schedule and name it Room Schedule
(Level 2 — Surfaces).

2. Right-click the new schedule, and choose
Properties.

3. Click the Edit button next to Fields.

Autodesk

The Schedule now reports volume for each of the

rooms in the project.
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10.

11.

12.

13.

14.

On the Fields tab, click the Calculated Value
button.

In this dialog box set the following:

Next to Name, enter a name for the new field
(% (Total), for example).

Select the Percentage radio button.

Next to Of select Area.
Next to By select Grand Total.

Click the Sorting/Grouping tab.
Change the sorting condition to Name.

Select Header and Footer (keep Title, Count,
and Totals).

Select Blank Line.

Select Grand Total (keep the Title, Count,
and Totals).

Student Workbook

Scheduled fields [in order]:

Add >

] Murmnber

MHame

[ <-- Bemowve

] BArea

Perimeter
Level

[ Add Parameter. ..

Schedule Properties

]
[ Calculated Yalue. .. %

Edi...

Fields | Filker | Sorting/Grouping |Fnrmatting Appearance

De

(%

Sort by | Mame - ‘ (%) Asgending (O Descending
Header Footer: | Title, count, and totals A | Blank line
Then by: | [none] w ‘ Azcending Descending
Header Footer: Blank line
Azcending Descending
Header Footer: Elank. line
Azcending Descending
Header Footer: Elank. line
[lirand lotals Title, count, and totals ~|
Itemize eveny instance
I 1] I [ Cancel ] I Help

Autodesk

Calculated ¥alue

Mare: % (Tatall

C Formula (®) Percentage
ar: | Area Z |
Buw: | <Grand total: w |

[ (] l [ Cancel ] [ Help

[
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15.

16.

17.

18.

19.

20.

Click the Formatting tab.

Select the calculated field that you created
previously (%Total).

Select Calculate Totals.
Click Field Format.

Next to Units, select Percentage, Rounding 1
Decimal Place.

Click OK to return to the schedule.

Unit 18, Exercise D: Room Schedule Keys
In this exercise you add room finish keys to the schedule.

Fields:

Murmnber ey
Hame Heading:

Area % Total
Perimeter

Level Heading orientation:

Horizontal

Format
[] Use default settings
Units: Percertage

FRounding:

X

Student Workbook

i

Field Format...

0k

H Canicel H Help

0K l [ Cancel

Autodesk

Foom Schedule (Level2 - Area)
klame i Area (Perimeteri %% (Total)

Biathroom
Bathroom EFm® i11.0 1.9%
Biathroom 3d4m* 74 1.0%
Biathroom 28m* B8 0.8%
Biathroom SAm* 97 1.5%
Bathroom: 4 5.2%
Bedroom
Bedroom Mot Tag Mot Tagg :0.0%
Bedroom 11.7m*:135 3.4%
Bedroom 142m* 1585 4.1%
Bedroom 148m* 175 4.3%

To finish your schedule table, you are going to create a schedule key. The idea is to be able to associate to each room a finish for the walls, floor, and ceiling.
Instead of tediously copying and pasting these values to each room, you prepare a new schedule in which all those finishes are listed and then link it to your room
schedule.

1.

From the File menu, choose Open>Browse to
find the file Unit 18d — Start.rvt delivered with
the workbook and open it.

On the Views Design Bar, click
Schedule/Quantities.

From the Category list select Rooms.

Select Schedule Keys.

You can change the name of the schedule if you

want to.
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6. Click OK.

7. Under Available Fields, select Floor Finish,
Wall Finish, and Ceiling Finish.

8. Click OK.

9. On the Options Bar, click New.

Lighting Fiztures
techanical Equipment
Parking

Flatting

Plurnbing Fistures
Property Line Segments
Property Lines

Railings

Famps

Foofs

Rooms

Site

Slah Fdnee

() Schedule keys
Keyp name:
Room Style

QK l ’ Cahcel l [ Help

Student Workbook Autodesk
Mew Schedule
Category: Mame:
Floors || | Room Style Schedule
Furniture b |
Eﬂ{:g::e SEELE () Schedule building components

Awailable fields:

E ase Finizh
Comments

Department
Narme
Ocoupancy
Oecupant

Select avaiable figlds from:

Roorns

Scheduled fields (in order]:

= [KeyMame
- Floor Fiish
Ceiling Finish
Add Parameter. ..
-

Foom Style Schedule

Key Mame | Floor Finish { Wall Finizh  { Ceiling Finizh

F o I e

The Key Name field is automatically generated. It is
this field that creates the link between the two
schedules. So, do not delete it!

The schedule key tables are usually empty when
created. Your next task is to fill it with all the
necessary information.

Foom Style Schedule

Key Mame

{ Floor Finish | Wiall Finish | Ceiling Finizh
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In principle you should now fill out all the
information you have about all possible finishes.
The first column is automatically generated as a
numeric column in which the number increments
with every added line. You can change the
numbers but you cannot duplicate numbers.

Next, you link this schedule to the room schedule
so that you can use these values within it.

10. From the Project Browser right-click the
room schedule and choose Properties.

11. Click the Edit button next to Fields.

12. Under Available Fields, you can now add the
following fields: Room Style, Floor Finish,
Wall Finish, and Ceiling Finish.

13. Click OK to return to the room schedule.

The principle is simple: you click the Room Style
fields and select the key corresponding to the
finishes in that room. The Floor, Wall, and Ceiling
Finish columns are automatically filled.

Autodesk

Student Workbook
Foom Style Schedule
Wey Mame | Floor Finizh Wiall Finish Ceiling Finish
1 wvinyl wallpaper wehite paint
News I: 2 iyl heige paint wehite paint
3 carpet wallpaper wehite paint
L) tile= wallpaper wehite paint
5 weaiog wallpaper wehite paint
Figlds | Fiter | Sorting/Grouping || Formatting | Appearance Scheduled fields [in order]:
Ayailable fields: Muriber
[ add> | Mame
:E:'- .":".TE?EI
Count Perimeter
DeEartment Foom St_'r'le
Oecupancy Ceiling Finish
Occupant Floor Finizh
Wl Finizh
Lewvel
Foom Schedule
rumber Matme i Area Perimeter Room Style | Flaor Finizh | Wall Finish | Ceiling Finish
1 Living room 136m* 156 5 weood wallpaper wehite pairt
2 Bedroom 11.Imii135 ] carpet wallpaper wehite: paint
3 Bedroom 142m?158 ] carpet wallpaper wehite: paint
4 Dining roorm gam® 113 5 oo wallpaper wehite: paint
5 Bathroom EFm® 1.0 q S |:tiles wallpaper wehite: paint
5] Corriclor 18.0m? 437 [ylalgtY]
7 Laundry 41m® 86 L
g Living room 377 m7i25 5 =
g Launcy sO0mE 93 4
10 (L 20m? B2 B
11 Carricar 30m* B9
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Unit 18, Exercise E: Color Fills

In this exercise you create a color fill legend to give a visual indicator to the information held in the room objects.

1. From the File menu, choose Open>Browse to
find the file Unit 18e — Start.rvt delivered with
the workbook and open it.

Add a Color Fill

To finalize your plan, you add a color fill of the areas.

2. From the Project Browser, activate Level 2 -

Room Areas.

3. From the Drafting menu, choose Color Fill
and place the legend next to the floor plan.

4. Click OK in the information dialog box telling
you it will disable visibility.

Diley rooe

k] Colar Fill

&l =T

-
Lk Feem

M

D Lezz han 30 mE

DBD mE- + 5 mt
. sEmE-G0mE
|:|EJ:| meE-7 5 me

[Jisme-onme
Oeome-1zom
|:| 1Z.0mE - 13.5 me
. 13.5 mE - 15.0 m®
[ 5.0 me - .0 me
[]=ome - 2s0m
|:| 25.0 me - 0.0 m*
. 0.0 m® or mome

Student Workbook

OOO0000E

Autodesk

Autodesk Revit Building automatically fills each
tagged room with the corresponding color. All rooms
with the same area are given the same color
defined in the legend. These colors can be modified
at any point and that change is populated on the

legend, as well as in the entire drawing.
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5. Select the legend.

6. Click Properties (the legend should still be
selected). Click Edit/New and under Color
Scheme, click the Edit button.

7. Click Cancel to close all dialog boxes.
8. Select the color fill legend again, and on the
Options Bar, click Edit Color Scheme.

Student Workbook

¥
B tessthan3.0me ] 120 me- 13.5 m?

[Jaom-a5m |Jr3sm-150m
Bism-som [Jsom-200m

[ Jeome-75m (] 200 m?- 25.0 me

[J7sm=-som [J2s0m-300m

I:I 9.0 m=-12.0 m® . 30.0 m® or mare

Type Parameters:

v

Parameter |

Yalue

Colar scheme - EdL. ]
Syrnbol Size 9,5250 mm

Biackground Cpague

Text *
Text Font arial

Texk Size 4. 7625 mm

Bold ]

Ttalic ]

Underline |

Autodesk

¥ Allows redimensioning of the width of the legend.
If the legend has more than one column, you can
change their widths independently.

# Allows you to redimension the height of the
legend. Should the height you are setting not be
sufficient for the entire legend, Revit Building
automatically splits the legend into various columns.

You can also change the size of the color box in the
legend (symbol size) as well as all text attributes
(font, size, bold, italic, underline).

The Edit button is also represented directly on the
Options Bar. Its use is explained in the coming
steps.

The default color scheme for this project is set to

Lolor:

) By value

Area

© 8y range

Farmat:

“

Ab Least

Less Than | Caption |

Color

Fill pattern

Preview

[~

3.000 m?
4,500 m?2
6,000 m?
7.500m?
9,000 m?
12,000 m?
13,500 m?
15,000 m?
20,000 m?
25.000 m?
30.000 m?

Less than 3.0 m?2
3.0m*-4.5m?*
4.5m?-6.0m?
6.0m*-7.5m?*
F5m*-9.0m?*
9.0m?-12.0 m*
12.0m*-13.5m
13.5m - 15,0 m Il

RGE 064-08

15,0 m? - 20,0 m B
20,0m?-25.0m
25.0m? - 30.0m
30.0m2 or more

RGE 173-11
RGE 194-16
PAMTONE 3
R.GE 192-06

RGE 156-13
PAMTOMNE 3
RGE 139-18
PAMTOMNE &
FPAMTONE £

RGE 096-17

RGE 209-20

Solid Fill
Solid Fill
Solid Fill
Solid Fill
Solid Fill
Solid fill
Solid Fill
Solid Fill
Solid fill
Solid Fill
Salid Fill
Solid Fill

0K

] [ Cancel ] [

Help

]

color the rooms by area range.

In principle, By Range works the same way as By
Value. To modify the conditions of the color fill, fix a
minimum value (default: 20m2) and click the Split
button. The first condition you get is a double of the
start condition. If you continue to split, the result
depends on which cell was active when you clicked
the Split tool. In any case, you can set any number
as a value in the cells.
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9. Change the color value to Room Name.

Many options are available for the color theme.
Explore the different types of color schemes. Using
the Properties page you can duplicate color
themes and store them in the project as types.
Once defined, you can change them directly from
the Options Bar Type drop-down.

Student Workbook

Edit Color Scheme

LColor;

(%) By value
Azzign o

Wal

M arme

b

Area

Baze Finish
Ceiling Finizh
Department
Floor Finish

MHumber

Oeccupancy
Mrrnnant

Edit Color Scheme

Colar: | Mame

(=) By value

Aasign colors automatically

Yalue

| Color

Fill pattern

Prewview

Selid fill
Solid fill
Salid Fill
Solid il
Solid il
Selid fil
Solid fill
Salid il

Solid il

0K

Canicel

I

Help

]

Autodesk

If the color scheme does not automatically fill in all
the values, click OK and then Edit Color Scheme
again.

r
|:| Bathroom |:| Living Room
|:| Bedroom . Foom
|:| Carridor |:| W
|:| Dining room
[ witcren
|:| Laundry

¥

You can do the following:

- Change the colors associated to
certain criteria. Click the Color button
and select new color.

- Change the fill pattern used for the
color fill. Click Fill Pattern and select a
new one.

- Inthe pull-down Color list, you can set
the criteria according to which of the
colors is applied. By default it is the
name of a room, but you can change it
to Floor Finish if you want. You find all
possible criteria for room coloring in
that list.

Finally, depending on the field you have chosen
under Color, the option By Range may be
displayed. If the chosen value is numeric (surface,
length), By Range is displayed.
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Unit 18, Exercise F: Legends

Student Workbook

Autodesk

In this exercise you create a window legend. A legend is a chart of symbols in the project. You can create legends for any Autodesk Revit Building object, including

walls, windows, and furniture.

Create a Legend

1. From the File menu, choose Open. Browse to
the file Unit 18f — Start delivered with the
workbook. Open it.

2. Onthe Design Bar, click Views, and then click
the Legend tool.

3. Rename the legend Window Legend.

i ==
Bl#

Elevations [Building Elesation)
East

Marth
" Walkthrough South
et
]
LEQEI'IIj =g Legends
Legend 1
E SchedulefQuan E ?lche_du'lef\a"ﬂuantities

MWL
=B Legends

Window Legend
B Schedules/Quantities
M Shaaks (=

This creates and opens a new view. The new
view is created in its own category in the Project
Browser.

The legend view appears blank with no views
of the building model. Think of a legend as a
piece of paper on which you place symbols that
represent the objects in the building model.
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4. Click the Design Bar Modeling tab.

5. Click the Design Bar Drafting tab.

-@- Syrnbaol

6. Click the Legend Component tool. e
b@ Legend Component

7. Use the Options Bar drop-down to select

o Family - M_Case Double All Family: | *indows : kM_Caze Doubledl Bar ;1200 % 1350mm

Student Workbook

Bar:1200x1350mm
o % | Wiew: | Elevation : Fror . F

Flaar Plan k

e View = Elevation Front

Elevation : Front
Elewvation : Back,

8. Click in the legend to place the window.

9. Repeat, adding the window types shown here.

Windowes : b_Caze Doubledll Bar - 1200 % 1350mm
Windows : M_Cazement with Went 3: 1800 = 1200mm
WWindowes © b_Fiwed] : BO0 » BO0mm

Windows : M_Tranzor : 1830 » 0457 mm

Autodesk

Notice that all the tools are unavailable. There
is a special tool you use to add the objects in
symbol mode to the legend.

The window symbol is shown in the legend.
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10. Change the scale of the legend to 1:20.

11. On the Design Bar Basic tab, use the
Dimension tool to dimension the windows.

13350

Student Workbook

Cuskorm,..
1:2

3]

1z00

Autodesk

Because this is a window type, the window

legend is a convenient

location to place

common information about this window that
occurs in multiple locations in the project.
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12. On the Design Bar Basic tab, use the Text tool
to add notes to the legend. B

$ 2
= TYPE A: Casement window

Triple Glazing with low e solar coating
Provide autormatic roll up screen on interior

13. You can place a legend on any sheet by
dragging from the Project Browser.

Unit 18, Exercise G: Material Takeoffs
A material takeoff is just a specialized form of a schedule. This exercise leads you through creating a material takeoff view for the walls.

The exercise uses the same data set as the previous exercise but does not build on the information created in that exercise.

Create a Material Takeoff List

1. From the File menu, choose Open>Browse
to find the file Unit 18g — start delivered with
the workbook.

304



Autodesk Revit Building

2. From the View menu, choose New>Material
Takeoff.

3. Inthe New Material Takeoff dialog box:

a. Click Category: Walls.
b. Click OK.

4, On the Field tab add the fields shown in the
illustration at right.

Modeling  Drafting  Sike Tools  Settings  Window  Help

Student Workbook

Floar Blan. ..

Zoom 3 Ceiling Plan. ..
) . Plan Region
iew Properties. .. VP i
Dyrarmically Madify Vi Fa Elevation
z.namlca ' Modlly View Framing Elewation
Qrienk b )
Section
- Wisibility/Graphics... e Default 30 View
4 Callout
| Dirafting Wiew, ..
Temparary Hide|Tsaolate 3 Area Plan. ..
- I Camera
1 Apply Wiews Template. ., walkthrough
Create Yiew Template from Yiew. .,
r Legend
Schedule/Quantities. .,
rial T
‘ireframe WF Wiew List, ..
New Material Takeoff [g
Cateqaon: MName:
Floars # |W’all Material T akeoff |
Furniture W

Furniture Systems
Generic Models
Lighting Fixtures
Mechanical Equipment
Plumnbing Fistures
Roofs

Site

Specialty Eguipment
Stairs

Stuctural Columng
Structural Foundations

Structural Framini

windows I

Phaze:

| WNeww Construction

[] Show categories from all disciplines

l

DKD\§_I’ Cancel || Hebp

Scheduled figlds [in order]:

:I Family and Type
kd aterial: M ame

kd atenial: Area

Autodesk
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5. Leave the Filter set to None.

6.  On the Sorting/Grouping tab:

a. Set Sort By to Material Name.

b. Select Footer, and set to Title Count and
totals.

c. Check Blank Line for this sort criterion.
d. Clear Itemize Every Instance.

7.  Onthe Formatting tab:

a. Click Material: Area.
b. Select Calculate Totals.

 Material Takeoff Pro perties

Student Workbook

Filker by:

Fields | Filter | Sorting/Grouping | Farmatting | Appearance

| [hione] W |

Material Takeoff Properties

Fields | Fiter | Sorting/Grouping ‘ Formatting H Appearance|

Sort by aterial Mame w | () ascending () Descending
[1Header Footer: | Title, count, and totals R | Elank line
Then by: | Family and Type R ‘ () Ascending () Descending
[ Header [ Foater: [ Blank line
Then by: | [hone) v ‘ Azcending [escending

Header Footer: Elank line
Azcending Descending
Header Footer: Elank line
[ Grand tatals:
[ itemize everny instance

Material Takeoff Properties

| Fields || Fileer || SDrting:’Groupingl Formatting |.-’-'«|:u|:uearanc:e|

Fields:

Family and Type
 aterial: Mame

b atenal; Area

Heading:

|Material: Area

Heading anientation:

| Horizontal

Alighment:
Left

Field farmatting:

LCalculate totals

Autodesk
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. | : it —— | The schedule of materials is now part of the project.
8 . CI|Ck O K . | Family and Type H Material: Mame i Material: Area | .
On your own add the cost field and add a calculated
|Elasic ‘Wiall: Exterior - Brick on hitl. Stud {&ir Biarrier - Air Infiliration Barrier HERS | inli 7 1
sl ol o Dk on .2 et parameter than multiplies the area field time the cost
field.
[ Detfaul all 157 m® |
Defautt Wall: 11 157 m*
| Finishes - Interior - Plasterboard 376 m? |
Finizhes - Interior - Plasterboard: 23 aTEm?
[ iMasonry - Brick 155 me |
Masonry - Brick: 9 185 m*
[ iMasonry - Stone 130 m? |
Masonry - Stone: 5 30 m?
[ "Metal - Stud Layer 278 M |
hetal - Stud Layer: 23 rsm*
[Basic wiall: Exteriar - Brick on M. Stud iMisc. Ar Layers - Air Space 7gm |
Misc. Al Layers - Alr Space: 7 179 m?
[Basic wiall: Exteriar - Brick on M. Stud ivapour f Moisture Barriers - Yapour Retai181 m? |
apour § Maisture Barriers - Vapour Retarder: 7 181 m?
[Basic wiall: Exteriar - Brick on M. Stud ‘oo - Shesthing - plywood 7 me |
Wwood - Sneathing - plywood: 7 176 m?
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Unit 19

Theory: Time

Autodesk Revit Building: Walkthrough and Phasing

This unit explains how the time parameter is managed in Autodesk Revit Building.

1.

2.

Open File Unit 19 — Start.

In the Project Browser, right-click Floor Plan
Level 2 and Duplicate the view. Rename the
new view Level 2 Demolitions.

Office Office
35 36 Meeting Room
EEN Jy‘\ :
13 m? ﬁ= -37
Entrance {j 33 m?
<
C N 2
o
mI
DN
Office I
w0 ] Haay,_
20 2 39 uP ]
f/m/l 10 m'
pervice Eorridc L,/
45 4
48 [[] Office
18 m?
we \I/T
—
9m?*
= Floor Plans
Level1
Level 2

Open
Close
Find Referring Views

Duplicate

Duplicate with Detailing
Delete

Rename

Praperties...

Rename View

WNarne: | Level 2 Demalitions

ok, ] |

Cancel

]
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3. Open the View Properties for Level 2
Demolitions and change the Phase Filter to
Show All and Phase to New Construction.

4. Click OK to close the dialog box.

5. Click one of the walls in the plan. Open its
properties.

6. Verify the wall's Phase Created is set to
Existing and Phase Demolished is set to
None.

Student Workbook

|nztance Parameters - Contral selected or to-be-created instance

Parameter

Identity Data

View Marme

Title on Sheet
Referencing Sheet
Referencing Detail
Default Yiew Template

Level 2 demalitions |

Phase Filker
Phase

Showw All
Mew Conskruckion

L — [ —] [ —1 L

‘ ‘ ‘ ‘ ‘ ) N
| o
‘ | )

Phase Created
Phase Demolished

Existing
MNone

Autodesk

To open View Properties you can right-click
the view in the Project Browser and choose
Properties, or right-click anywhere in the view
and choose View Properties from the context-
sensitive menu.

Note how the appearance of the existing
components changes when the phase of the
view is changed.

The first thing you should notice is that views
have a parameter called phase.

Depending on the value of this parameter, all
components created (or demolished) in this
view have their created phase set as the one
the view belongs to. In this case, the walls
and doors you demolish were created in the
existing phase and are demolished in the new
construction phase.

For every object in the building model there is
also a phasing property. For each object
Autodesk Revit Building tracks the phase
created and the phase demolished. As noted
earlier, the phase created is read from the
phase property of the view in which it is
created.
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Demolish Walls and Doors

7. Click the Demolish icon on the toolbar, and
then click the walls in the middle of the building
(see image).

8. Click the wall dividing the bathroom area on
the bottom left (see image).

9. Add new walls and doors as shown in image.
You don’t need to be exact about positioning
the components, but you should design a plan
that makes sense.

Student Workbook

Autodesk

When you demolish a component, its display
changes according to the phase filter
assigned to the view.

Phase filters are found in the view properties.
The override for the display of the
components is defined in the phase settings:

from  the Settings menu, choose
Phases>Graphic Overrides tab.

As you add the walls, verify that the height is set
to Level 3.
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10.

11.

12.
13.

and rename it to Level 2 — Complete.

Phase Filter parameter to Show Complete.

Student Workbook
| I
3421
~
3
E—— :;
[o2]
4
Ll ) ?}
P
& _
|
£ J
!
Duplicate the Level 2 Demolitions plan view
. . et b
Open the View Properties and change the Fhase Filer [Ehow Complete
Phase Mews Conskruckion

Click OK to exit the dialog box.

On the Room and Area Design Bar, click
Room and create (and rename) the rooms as
shown in the image.

Autodesk
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14.

15.

16.

Student Workbook

Living Room

48 m?

Bedroom

wC
Bedroom

25
-2

DN
Corridor

|

7m?2 UP|

Kitche
5m?

n

In the Project Browser>Schedules/ Quantities,
right-click the Schedule table: Room Schedule
— Existing and duplicate it.

Rename it to Room Schedule — New
Construction.

In the Project Browser, right-click the new
schedule, and choose Properties from the
context-sensitive menu.

Rename View

Mame: | Foom Schedule - Mew Construction

I )4 ] [ Cancel

Hpam Schedule - Exsting
Room Schedule - New Construction]
[T Shests(g  Open
#a100-0 Close
¥ Famiiss
ol Groups

Duplicate

Delete
Rename

Properties...

Autodesk
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17.

18.

19.

20.

21.

22.

23.

24,

Change the Phase parameter to New

Construction.

Click OK to close the window.

In the Project Browser duplicate the 3D view:
3D Cutout — Existing and rename the new
view 3D Cutout — Demolitions.

Open the newly created 3D View properties
and change the Phase to New Construction.
Click OK to close the dialog box.

Duplicate this 3D view and name the new view:

3D Cutout — Complete.

Open the newly created view’s properties and
change the Phase Filter to Show Complete.

Click OK to close the dialog box.
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Ingtance Parameters - Control gelected or to-be-created instance
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Graphics
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25. Open the Sheet view: A100 - Commercial — This sheet already has the original views placed
Residential. Aot on the sheet:

e 3D Existing Cropped

o Existing Room Schedule

e Level 2 (Floor Plan)

=

26. Drag the view: Level 2 Demolitions on the
sheet and position it in the middle, as shown in
image.

Autodesk Revit
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27. Drag on the sheet the views:

fantadesk Revit

a. Level 2 - Complete

b. 3D Cutout — Demolitions

c. 3D Cutout — Complete

d. Room Schedule - New
Construction

Position them as shown in image.
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Unit 20
Theory: Variation

Autodesk Revit Building: Options

This unit guides you through the powerful Design Options feature. You start using a file that already contains a couple of design options.

1. Open File Unit 20 — Start. This file contains an
option set with two different design options. F—

Autodesk Revit

2. Open Floor Plan: Op 2 Level 2.

I VR

Avdey |
Des gy Dptons

Optiors
com
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3. Close hidden windows. Open Floor Plan Op 1
— Level 2 and tile windows to display both
options.

View the Options

4. Right-click the toolbar
Options toolbar.

and select the Design

5. Click the Design Options tool to open the
Design Options dialog box.

6. Select Option Set 1 - Standard (Primary) and
click Edit Selected.

[ Autadesk Revit Building &
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Student Workbook

#Q+Eaaw
detl e Foka 352

——— (RN o ., 2 . i3, - Fioe Pl
5 tcify ] 1
v d
[ coer 2
] wanaow el 3
Level 4
s Corpenent Do Lovel2
i host » 0p 2 - Lavel 2
Feo Sie
& Cinding Flar:
() een Ty Level 1 e
[£:=]
G i Livel 2 -
I\ s i)
k Ve
L ek Plar 20 Vi1
8 Do (01 5
W Ehewatirs {1 2 Cacla) Z;
1 sction
B Legends
% B Scheduenusiins V=
T 1e Diot Schadubs - Custsin wall oo
Dot Sehedule - Stardard 3
Feouam Sichachan « Custon vl o
sl Pioom Schedule - Standad option
Hodeling 0 Sheets fall
Draltag # - A101 - Dptiont compusied
Rardering € Famiber
e 8 Arvotatie Sypebole
e #  Celng:
2 S - i B0 i @@ 0 WA

M

%2 Edit Option

Design Optons...

v Standard

W Wiew

w Edit

v Tools
Worksets

w Text Labels
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Autodesk

Note how tiling windows lets you visualize
both, or more, options in different views.

Both views represent the 2nd floor of the
building. All components are held in the
building model. However, the interior walls of
the floor, along with the stair and east wall are
held in Design Options.

When the project contains Design Options, the
Options Bar displays a check box to allow
selection of components that are part of the
option set:

| Exclude Options

In this file you have only one option set, but
you can have as many as you want. Normally,
an option set is a specific part of a building
where you want to try different design
alternatives. An option set can contain as
many options as you want.

The Now Editing window displays the active,
edited option.

When you edit an option, all components that

are not part of the option are displayed in
gray.
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7.

10.

11.

Do not dismiss the Design Options dialog box
yet.

In Design Options dialog box:
Click Finish Editing.
Click Curtain Wall.

Click Edit Selected.

While still in Edit Curtain Wall option mode,
click Close in the Design Options dialog box.

Click the Edit Options Tool button to end
editing of the curtain wall option.

Click the Edit Options Tool button and from
the drop-down menu, select Options Set 1:
Standard (Primary).

Modify Options

Student Workbook
G
:E :ivz Edit Option
Pick to Edit
B Option Set 1 @ Curtain Wall

Option Set 1 : Standard (primary)
Option Set 1 k

Autodesk

With two options, as in this case you have three
sets of objects:

¢ Those in the main model
e Those in sets unique to each of the options

When you are editing an option, you can see
and refer to objects in the main model, but by
default you cannot edit them.

The Options Bar displays a check box that
allows selection of components that belong to
the main model (not to an option set).

Active Option Dy

You are returned to standard editing mode
with neither option open.

This shortcut bypasses the Design Options
dialog box.

This tool is cyclical. If you click it again, you
exit the edit option mode (don’t do this yet).
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12.

13.

14.

15.

16.

While editing the Standard Option, select the
stairway on the east end of the building.

From the Edit menu, choose Copy to
Clipboard.

On the Design Option toolbar, click Edit
Option to finish editing the option.

Click the Edit Option button again, and from
the drop-down list select Option Set 1:
Curtain Wall.

From the Edit menu, choose Paste

Aligned>Same Place.

v Modify MD

Student Workbook
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Copy o
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= % Edit Option I
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Option Set 1

Wiew Modeling Drafting Site Tools  Settings  window Help

Undo Delete Selection Chrl+Z |E| n? : g {
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rezz + Drag E] [¥] Active 0
Paste from Clipboard Chrly

Paste aligned Currenk View

Pick Level G ics
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Autodesk

Copy to Clipboard and Paste Aligned (Same
Place) constitute an easy way to replicate a
situation among different options.

You can also duplicate an option within an
option set by selecting it in the Design
Options dialog box and clicking Duplicate.

The Design Option toolbar allows for quick
selection of the available design options.

L]
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17. Select the stair, and on the Options Bar click
Edit.

18. Reshape the landing boundary of the stair as
shown in image. On the Design Bar, click
Finish Sketch.

| ‘ [¥] Active Option Only

Student Workbook

Edit

A

 all

A 4

Autodesk

When editing stairs, you enter sketch mode.

When working in the stair sketch mode, click the
Boundary button on the Design Bar to draw the
boundary lines. Select the arc line template.
Draw the line, and click Finish Sketch.
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19. Add walls and doors to complete the design as ]

o I
shown in image.
‘ heeting Room
-
i up ]
I AR
20. On the Basics Design Bar click Room. Add Make sure you are still editing the option
room to all rooms in the option. After placing roTT— offices before adding the rooms if you want the
Fhe tags, rename the rooms as shown in Meeting Room rooms to'be part of the option. You might get
image. = S = an error if you have tagged the same rooms
M 1 N when in normal mode (not in option editing).
J Entrance
=== z
Offices UL —
| 38 I Haltway Jl
35 -
UP) L
;“ T
21. On the Design Option toolbar, click the Edit . = 3% Z Edit Option
Option button to finish editing the option. R =

Assign an Option to a View
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22. Open 3D View 1.

23. In the Project Browser, right-click the 3D view 1
and choose Duplicate.

24. Rename the view 3D View - Option 2.

Student Workbook

- E levations [12m
H Legends:

H Schedules/Quar
"""" Dioor Schedule -
"""" Dioor Schedule -
"""" Room Schedule
"""" Room Schedule

=0y

1=

lose

(]

Show Camera

Make Workset Editz

Apply Wiew Templat
Save As Yiew Temp

;E Sheets [l

- 4107 - Options o
B Families

Tl b oeme mbabice M oamal

Duplicake with
Delete

i

Rename View

M amne: |3D Yiew Option 2

| oK

] [ Cancel

Autodesk

You have been working in two views that are
both views of the 2nd level. The only difference
between these is a setting in the view properties
assigning one option or the other.

By default, a view shows the option marked
(Primary), in this case the standard option.
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25.

Open the View Properties dialog box by right-
clicking the view in the Project Browser and
choosing Properties. On the Visibility line,
click the Edit button.

Student Workbook

Instance Parameters - Control selected or to-be-created instanc

Parameter | Yalue

Mediurn

Autodesk

When there are Design Options in the project
file, Autodesk Revit Building adds a new tab
in the visibility settings of the views.

P—
[ | Edit.. |
Mode| Graphics Style Shading v Edges
Advanced Madel Graphi[ Edit
Architectural

You can display any option in any desired
view: plans, elevations, sections, and so forth.

30 Yiew Opkion 2

26. On the Design Options tab, select Curtain
Wall from the drop-down menu under Option
Set 1.

The drop-down menu displays the available

tegories | Filers | Design Options - .
options for the option set.

| : When the value is set to Automatic, the view
(Cutain wal displays the primary option but switches to
show the one you are modifying when in edit
mode.
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27. Click OK to close the dialog boxes and see the
changes.

Assign an Option to a Schedule

28.In the Project Browser go to the
Schedules/Quantities category and right-click
Room Schedule - Standard
Option>Duplicate.

29. Rename the new schedule view to Room
Schedule - Curtain Wall Option.

30. Right-click the Room Schedule — Curtain
Wall option again, and choose Properties.

Student Workbook

EIE

S chedules/ G uantities

- Door Schedule - Curtain wall option

Door Schedule - Standard

Room Schedule - Curtain wall option

Fioom Schedule - Standard option

Autodesk

Schedules are views as plans and sections.
They can display the desired design option to
evaluate the different quantities or costs

according to the option displayed.
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31. Click the Visibility Edit button. Although access to this component is a bit

different for the schedule than for the 3D view,
Parameter | Walue the theory is the same. A schedule is just a text
view of the building model.

|nztance Parameters - Contral zelected or to-be-created instance

isibility
Identity Data

32. From the drop-down menu, select Curtain A .
Wall. Click OK to close the dialog box. Visinility for Seiisdules Huou S

Drezign Optionz

Design Opkion Sek |

Option Set 1 Cukain wall

Foam Schedule - Standard option | | Room Schedule - Curtsin wall ogtion |
Count | MName Ares | [ Count Name § brea |
1 {Corridor 9.27 m? | [1 ‘Erfrance i 782m?]
1 927 m? 1 782 m
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1 iMeeting Roo ! 2985 m?| [ ‘Mesting Roo | 32.76 @ |
1 20 85 m? 1 3276 m?
4 {Dffices 6387 m* | [4 Otfices {5916 m? ]
g £3.57 m? & 5916 m?
E iServices 4.57 m?] [2 (Services {457 m]
2 4.57 m? z 457 m?
1 AAIC 9.16 m? | [1 WG i 916m?]
1 916 m? 1 ai6m:
124 73 m? 122 .96 m?

Predesign options set shows the entire model along with | After you assign the option, it lists only those
the standard option (primary) rooms rooms that have been tagged in that option.

This is essential because one option may call a

room an office, and in another office a similar

area may be a storage closet.

Place Views of the Options on a Sheet

33. In the Project Browser, double-click the sheet
A101 — Options Compared.

34. In the Project Browser, drag Floor Plan: Op 2
Level 2 onto the sheet as shown in the image.
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=& Wiews [all]
= Floor Planz
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Lewvel 2 - Main Model
Level 3
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Site
Ceiling Plans
Level 1
Level 2
Level 3
30 Views e, | Gaplr o
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Door Sehedule - Standard S e G
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Fioom Schedule - Standard opti =
= Sheets [all
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35. Place the following views on the sheet, as You have to turn on the crop region of the 3D
shown in image: 3D view Option 2, Door sasnu en Nodescot view Option 2 and adjust the boundaries of the
Schedule Curtain Wall Option, and Room crop region to fit on the sheet.

Schedule — Curtain Wall Option.

B

Curbdn vl calon Autodesk Revit

Aulode sk

Deslgnoplons

oplors
om pared

—— oot

= [

e ]| £

= Temme B

Fasoce st

seapnoptons

Change Primary Option and Accept Primary

36. Open Floor Plan Level 2 — Main Model.

37. On the Design Option toolbar, click the Design “— .
Option button. = “oZ Edit Option
Design Oplions
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38. Choose the Curtain Wall option, and click
Make Primary. You might get a warning, but

ignore it.

39. Choose Option Set 1.
40. Click Accept Primary.

Student Workbook

Design Options
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Mow Editing: Edit
[Mzin Model Edit Selected
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Fename
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Delete...
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Rename
Duplicate

Delete
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Design Options

Mo E diting:
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Autodesk

A warning may appear when accepting the
primary option, depending on how walls are
joined.

You can normally ignore these warnings and
proceed with the next step.
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41. Click Yes when the dialog box opens.

42. Click Delete when the dialog box opens.

Student Workbook Autodesk

! E Are you sure wvou want to delete all elements of secondary Options of this Option Set and remove the Option Set?
L

Because you are finished with the options process, accepting the primary option deletes all the elements
that are stored in Option Set 1: Standard option.

Delete Dedicated Option Views & Because you are deleting all the objects that are
= shown in these views, deleting the views makes
The fallowing views are associated with an option that is
being deleted. Press Delete to delete all checked views or sense.
Press Cancel.

The other views, such as 3D View 1, as well as
Views : Floar Plan :Up 1 - Level 2 the schedules, are set to display, which
automatically displays the primary option. These
views are not deleted when you accept the
primary option.

[ Delete | [ Cancel ] [ Help
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43. The Design Options dialog box is now empty.

Student Workbook
Design Options

Maw Editing: Edit
[Main Model

Option Set

Mew
Option
Claze ] [ Help

Autodesk

After clicking the Accept Primary button, all
options disappear and the components in the
primary option become part of the main
model.

Note that the sheet now displays the same
information twice and the views display the
same model.
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